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Introduction  -  Oilseed Updates 2000 
Paul Carmody, Centre for Cropping Systems, Northam 
RECORD CANOLA CROP FOR WESTERN AUSTRALIA  -  1999 
The Western Australian Oilseed Industry can be proud of its achievements in 1999, it produced its 
biggest canola crop on record, with the area sown increasing from 95,000 hectares in 1996 to over 
9000,000 hectares.  The expansion in canola can be attributed to three key factors: 
• Increased availability of mid-maturity triazine tolerant canola. 
• Anthracnose outbreak in the lupin industry; and 
• The skill of Western Australian canola growers and their industry advisers. 
Early sowing 
A good start to the season was primed by tropical systems in late March, meaning canola was sown 
right across the Western Australia grainbelt in early to mid-April on good subsoil moisture.  Its 
estimated that over a third of the State crop was in the ground by the end of April.  The average break 
here is usually mid May! 
There were widespread aphid, and diamond back moth attack on canola during flowering in 1999.  
These pests are becoming possible major pests as the crop size continues to grow in this State.  If 
there are summer rains, aphids can be carried over on Brassica type weeds. 
Wet conditions and blackleg 
Poor establishment of canola  was often confined to shallower duplex soils where waterlogging 
became the underlining cause in many cases to make canola more susceptible to blackleg, 
Rhizoctonia and insect attack.  Blackleg disease at the seedling stage thinned crops out along the 
south coast - it was a bad year for disease all around.  Many crops compensated for this thinning and 
still averaged 1.6 to 1.4 tonne per hectare in the south.  There were increasing signs of blackleg stem 
canker in commercial crops throughout the drier parts of the grainbelt.  Although pockets of heavier 
infestations are emerging as each district begins to develop it own micro environment for the disease.   
Something we are working towards as an Agency, and is reflected in the ‘Managing Blackleg in 2000’ 
brochure to be released at this meeting. 
Quality 
Given the increase in area sown to the lower oil content triazine tolerant canola varieties, which now 
make up ninety five percent of  the States crop, average oil contents broke all records with a state 
average of 43%.  Favourable conditions in September during pod fill stage have resulted in above 
average oil content for Western Australia although some isolated frost took the edge of this off. 
The challenge for the Western Australia canola industry remains; to have shorter season varieties and 
better management practices to improve the oil content of our crop, and lower erucic acid levels as 
requested by the export market.  Especially in years when we have a late start to the season. 
This year we must continue to focus on getting the agronomy right, reducing input cost without 
reducing yields.  Commodity prices decline to their lowest levels since 1994. 
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 Genotype, location and year influence the quality of 
canola grown across southern Australia 
Ping Si1, Rodney Mailer2, Nick Galwey1 and David Turner1 
1 Plant Sciences, Faculty of Agriculture, The University of Western Australia 
2 Agricultural Research Institute, New South Wales Agriculture 
BACKGROUND 
We evaluated the impact of genotype, location and season on the concentrations of oil, protein and 
glucosinolates in canola.  Advanced early-maturing breeding lines and varieties (52 in total) were sown 
at 10 locations across southern Australia, in New South Wales, Victoria, South and Western Australia, 
in 1996 and 1997.  The data were analysed by fitting linear models using the method of Restricted 
Maximum Likelihood (REML) (Genstat 5 Committee, 1993). 
EFFECTS OF GENOTYPE 
Genotype had a substantially greater role in determining the concentrations of oil, protein and 
glucosinolate than the interactions of genotype with year and location (Table 1).  Oil concentration had 
a smaller value of genotypic variance than protein concentration, indicating that oil concentration 
would be more difficult to improve by selection.  The main effects of year and location on the 
concentration of oil, protein and glucosinolate were not significant.  
CORRELATION BETWEEN OIL AND PROTEIN CONCENTRATIONS 
There was a negative correlation between oil and protein concentration across environments, at both 
location and plot levels.  However, there was no such correlation across genotypes (Table 2, 
Figure 1).  This suggests that it will be possible to select for high oil concentration and high protein 
concentration simultaneously. 
EFFECTS OF RAINFALL 
Annual rainfall had a significant positive association with oil concentration (r = 0.51 *, Figure 2) and a 
negative but non-significant association with protein concentration (r = -0.35).  
This work is sponsored by GRDC. 
REFERENCE 
Genstat 5 Committee, 1993.  Genstat 5 Release 3 Reference Manual.  Clarendon Press, Oxford, 
England.  
Table 1. Variance components of genotype and its interaction with location and year for quality of 
canola grown in 1996 and 1997 across southern Australia1 
Source of variation 
Oil (%)A Protein (%)B Glucosinolate (M/g)A 
Component SE Component SE Component SE 
Genotype (G) 0.64 0.26 1.10 0.29 2.35 0.56 
Genotype  year (Y)  0.06 0.20 0.03 0.14 0.00 0.18 
Genotype  location (L) 0.00 0.28 0.26 0.23 1.04 0.42 
G  Y  L 0.59 0.29 0.24 0.23 0.04 0.40 
Block2 0.32 0.09 0.44 0.12 0.17 0.07 
Plot within block 1.01 0.05 1.12 0.06 2.71 0.14 
1 Component = variance component; SE = standard error of variance component. 
2 Block within a year-location combination, i.e. within a field trial. 
A Oil and glucosinolate concentration is based on 8.5% moisture in seed. 
B Protein concentration is calculated to 13% moisture in oil-free meal. 
 2 
Figure 1. Relationship between oil and protein concentrations over locations, plots and genotypes. 
Table 2. Coefficients of correlation between oil and protein concentrations in different strata of the set 
of interstate field trials in 1996 and 1997 
 Location Genotype Plot 
1996 -0.366 ns 0.161 ns -0.722 ** 
1997 -0.733 * 0.255 ns -0.518 ** 
Pooled -0.914 ** 0.231 ns -0.631 ** 
Figure 2. Relationship between oil concentration (%) and annual rainfall of canola grown at locations in 
1996 and 1997 across southern Australia. 
Each data point is a year-location mean over genotypes and replicates. 
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Development of Pioneer® Canola varieties for 
Australian market 
Kevin Morthorpe, Stephen Addenbrooke, Pioneer Hi-Bred Australia Pty Ltd 
INTRODUCTION 
Pioneer Hi-Bred has been the industry leader in plant breeding technology, high quality production and 
product evaluation of seed varieties for more than 70 years.  Pioneer Hi-Bred Australia Pty Ltd was 
founded in 1975 becoming a business unit of DuPont in October 1999. 
The company’s three key research and development objectives are: 
1. To improve harvestable yield. 
2. To reduce crop losses, grower input costs and risk. 
3. To create added value in grains. 
AUSTRALIAN CANOLA PROGRAM DEVELOPMENTS 
The canola breeding program commenced in Australia in 1996.  The initial breeding material is created 
at Georgetown (Canada) and the lines and families are screened in Australian nurseries.  Research 
yield trials and blackleg nurseries have been established in all States to develop canola varieties 
specifically adapted to local environments.  
The Pioneer canola breeding program is focussed on improving seed genetics of Brassica napus and 
Brassica juncea varieties for Australia that meet the industry’s standards for canola quality.  
Conventional, herbicide resistant and speciality types of canola are included in the program.  Key 
selection criteria are higher yields, high oil and protein content, enhanced blackleg resistance, good 
agronomic type (early vigour, reduced height and shattering, standability and harvestability) within a 
range of maturities.  Since the growing conditions are different in Western Australia (shorter season, 
higher potential Blackleg pressure and considerable weed problems), early maturing herbicide 
resistant canola varieties are the key priority for this market. 
The program and material has grown steadily since 1996 including: 
• In 1997, Pioneer Hi-Bred entered two conventional canola varieties 46C01 and 47C02 in the S2 
State trials.  In 1998, both varieties completed S4 State testing with leading performance results 
for yield in NSW and Victoria.  46C01 and 47C02 were advanced for commercial release in 
1999. 
• Pioneer Hi-Bred also established its PAT [Product Advancement Trials] program in 1997.  This 
program is networked worldwide to facilitate extensive testing of advanced material across 
many environments using on-farm management practices.  
• In 1998, Pioneer Hi-Bred entered the conventional variety 46C03 [tested as NS2784] and the 
first imidazolinone herbicide resistant varieties 44C71 [tested as NS2743] and 46C72 [tested as 
NS2748] in the S2 State trials.  In 1999, these varieties completed S4 State testing and have 
performed very well.  Commercial release of 46C03, 44C71 and 46C72 varieties in 2000 is 
expected to capture significant market share. 
• In 1999, Pioneer Hi-Bred expanded its research yield testing in Western Australia, appointed a 
Area Sales Manager for the state and launched the Clearfield Production System for Canola in 
Australia.  
• Pioneer Hi-Bred is also working on Roundup® resistant canola varieties and CMS based 
hybrids at the nursery level in Australia. 
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PERFORMANCE RESULTS – CONVENTIONAL VARIETIES 
Higher yielding canola varieties result in much greater oil yield (seed yield * oil (%)) and improved 
bottom line for growers.  The higher yield of Pioneer canola varieties comes from the higher growth 
rate between first open flower and maturity that is associated with increased flower production and 
more pods per m2.  Available in 2000 will be: 
• 47C02 – an alternative to Dunkeld and Charlton, with good Blackleg resistance, higher yields 
and similar maturity in the very high rainfall areas. 
• 46C01 – an alternative to Oscar and Grouse in high rainfall areas with excellent early vigour, 
similar yields, consistent performance and slightly higher oil content. 
• 46C03 – an alternative to Rainbow and Narendera for the western areas of the medium rainfall 
zone, with higher yield, good Blackleg resistance, excellent lodging resistance and similar oil 
content.  
A summary of yield results from research and PAT trials in 1999 is shown in Table 1. 
CLEARFIELD™* PRODUCTION SYSTEM FOR CANOLA 
The new integrated approach to herbicide tolerant crops found in the CLEARFIELD Production 
System for canola has been widely welcomed by our customers, Australian canola industry and key 
marketers.  Pioneer Hi-Bred and Cyanamid are committed to achieving the key aims of: 
• optimising the performance of the system within the overall cropping enterprise; 
• providing growers utilising the technology access to unprecedented levels of agronomic support; 
and  
• prescribing responsible practices that specifically address key sustainability issues with the aim 
of preserving the longevity of the technology to the benefit of all parties. 
The sale of Pioneer canola seed, ONDUTY* herbicide and the Best Management Practice Program in 
‘production units’ is an innovative development to help ensure the responsible adoption, use and 
management of the Clearfield technology.  The Best Management Practice (BMP) Program is an 
essential component of the stewardship required by the National Registration Authority for Agricultural 
and Veterinary Chemicals (NRA).  ONDUTY* is the first new herbicide to be registered by the NRA 
under new guidelines that require demonstrated strategies for sustainability and minimising the mis-
management of new chemicals.  However, trials and grower experience have shown that BMP is also 
essential to achieve the best possible result from the CLEARFIELD technology in the field. 
PERFORMANCE RESULTS – IMIDAZOLINONE RESISTANT VARIETIES 
The combination of research trials over three years (1997-99), State trials (1998-99) and farm scale 
demonstrations in 1999 have proven the advantage of the CLEARFIELD technology and allowed 
‘hands on’ experience for growers and advisors.  These trials and the success of commercial seed 
production crops highlighted the importance of Best Management Practice to optimise the added value 
and profitability of the new system.  The success of its production will allow Pioneer Hi-Bred to ensure 
good seed supplies in 2000.  A summary of 1999 Australian results is shown comparing variety 
performance with the CLEARFIELD trait versus the benchmark TT varieties, Karoo and Pinnacle. 
Variety Yield (t/ha) Oil (%) 
No. of yield 
locations 
Karoo 1.38 t/ha 39.40% 36 
Pioneer® 44C71 1.76 t/ha 41.91% 36 
Pinnacle 1.83 t/ha 41.24% 32 
Pioneer® 46C72 1.93 t/ha 43.01% 32 
In the 2000 cropping season, Pioneer Hi-Bred will be releasing the first imidazolinone resistant canola 
varieties in Australia, 44C71 and 46C72. 
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44C71 is an early-mid maturing variety, especially suited to the medium rainfall zone where it is an 
better alternative to Karoo and Drum. Matures 4-6 days later than Karoo in Western Australia, but 
better resistance to blackleg (rating 6), higher yields and oil content.  Superior seedling vigour and 
canola quality than Karoo. 
46C72 is a mid-late maturing variety, well suited to the high and very high rainfall zones where it is an 
alternative to Pinnacle and Clancy.  Matures two days later than Pinnacle in Western Australia, but 
much better seedling vigour.  Yield similar to Pinnacle but higher oil content.  Good blackleg 
resistance. 
These varieties have been conventionally bred for herbicide resistance to the imidazolinone herbicide 
ONDUTY*.  Hence, they avoid the potential requirements for grain segregation or risk to market 
access of new transgenic herbicide resistant types in the pipeline.  As part of the CLEARFIELD 
Production System, canola growers now have more choice and a new option to manage undesirable 
weeds with the potential for improved farm returns.  It all adds up to Higher Yields and Cleaner 
Fields*. 
CONCLUSION 
In the final analysis, a total package of genetics and improved management practices will be the key to 
maintain Western Australia’s future as a canola exporter and help meet farmers’ needs for improved 
production, market growth and sustainability. 
* CLEARFIELD and ‘Higher Yields and Cleaner Fields’ is the Trademark of Cyanamid Agriculture 
Pty Ltd 
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Canola, Erucic Acid, Markets and Agronomic 
Implications 
Peter Nelson, The Grain Pool of Western Australia 
BACKGROUND 
Erucic acid is one of 11 long chain fatty acids which occur in canola or rapeseed oil.  Its chemical 
formula is C22:1.  For rapeseed to be accepted as canola it must contain less than 2 per cent erucic 
acid in the oil and less than 30 micromoles per gram of glucosinolates in the meal. 
In the 1970’s researchers announced that high erucic acid content of the oil (40 per cent or more) was 
suspect in the development of heart lesions and fat build up around the heart in animal studies.  No 
evidence has been found for similar occurrences in humans (please note 40 per cent or more).  Since 
this time rapeseed breeders have been very successful in breeding varieties of canola with extremely 
low levels of erucic acid and glucosinolates.  All canola varieties released for human consumption in 
Australia have been below the 2 per cent erucic acid level and below the glucosinolate level indicated 
above. 
In 1998 a shipment of canola left Kwinana with a erucic acid level at 1.6 per cent.  This was still within 
the standards but it did cause concern and questions were asked about what caused the level to be so 
close to the industry defined limit. 
More recently The Grain Pool has developed substantial markets within Mexico, the world’s third 
largest importer of oilseeds, which requires canola  to be  less than 1 per cent erucic acid.  All canola 
going into Mexico from Australia is currently sourced from Western Australia. 
THE INVESTIGATION 
Initial discussions with breeders and agronomists failed to provide an explanation as to why erucic 
acid levels are so high.  Cruciferous weeds which are known to be high in erucic acid were eliminated 
as a problem.  It was suggested by some seed companies that farmers were saving costs by keeping 
seed for too many generations with a resultant deterioration of the variety and hence higher erucic 
acid levels.  Scientific literature suggested that long chain fatty acids (e.g. erucic acid) were laid down 
late in  the growing period.  We thus postulated that Karoo, an early maturing variety was being sown 
too early  and as a result of a long growing season, accumulated erucic acid. 
We put this to the test by requesting that farmers send in canola sown early and sown late.  We 
received approximately 50 samples which also included 2nd and 3rd generation farmer retained seed. 
Two canola variety trials from AGWA and one from Wesfarmers were also analysed. 
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RESULTS 
Source Variety Treatment Comments Erucic acid % 
Pawleski Karoo Sown 4 April Yield 1.5 t/ha Oil 43.7% 1.6 
 Karoo Sown 4 May Yield 1.2 t/ha Oil 41.9% 1.4 
Gary Cripps Karoo Sown 18 April  Yield 1 t/ha Oil 43% 1.8 
 Karoo Sown 4 June  1.6 
Anthill farms Karoo Sown 16 April  1.1 
 Karoo Sown 7 May  1.5 
Peter Hall Waitavalo farms Karoo Sown 15 April  1.4 
 Karoo Sown 15 April  1.6 
 Karoo Sown 15 June  1.4 
 Karoo Sown 15 June  1.5 
Peter Barnetson Karoo Sown 18 April   1.7 
 Karoo Sown 19 May  1.3 
 Hylite 200 Sown 18 April   < 0.1 
B Heitman Karoo Sown Early  1.5 
 Karoo Sown Late  1.1 
 Karoo Basic seed  1.5 
D Cripps Karoo Sown 18 April   1.6 
Spencer Karoo Sown 26 March  1.7 
Hendry  Pingaring Karoo Sown 18 April   0.2 
Green 1st gen. Karoo Sown Early  1.7 
 2nd gen. Karoo Sown Early  1.6 
 3rd gen. Karoo Sown Early  1.8 
 Hylite 200 Sown July  < 0.1 
Wesfarmers 2nd gen. Karoo   1.2 
 3rd gen. Karoo   1.6 
Topham 1 Drum  Wesfarmers trial Perenjori < 0.1 
 2 Hylite 200   < 0.1 
 3 Pac 150   < 0.1 
 4 Surpass 600   < 0.1 
 5 Pac 147   0.5 
 6 Karoo   0.8 
 7 Hylite 200   < 0.1 
 8 Pac 150   < 0.1 
 9 Surpass 600   < 0.1 
 10 Pac 147   0.5 
 11 Karoo   0.4 
 12 Drum   < 0.1 
Note:  A further 20 samples are still to be analysed. 
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Two trials (one rep from each trial) were supplied by Agriculture Western Australia. 
Sample Variety % Erucic acid 
GE55 T1 Karoo 1.36 
GE55 T2 Clancy < 0.10 
GE55 T3 Drum < 0.10 
GE55 T4 Pinnacle 0.40 
GE55 T5 Highlight 200 < 0.10 
GE55 T6 Surpass 600 < 0.10 
WH41 T1 Karoo 1.69 
WH41 T2 Clancy < 0.10 
WH41 T3 Drum < 0.10 
WH41 T4 Pinnacle 0.31 
WH41 T5 Highlight 200 < 0.10 
WH41 T6 Surpass 600 0.23 
EASTERN STATES EXPERIENCE 
The problem was discussed with Dr Rodney Mailer, NSW Agriculture, who annually produces the 
bulletin ‘Quality of Australian Canola’.  On analysing his data he found that Karoo was often above one 
per cent in erucic acid levels.  He provided The Grain Pool with a summary of his findings as shown 
below: 
Note:  The very high readings are probably due to weed admixture. 
Site State Year 
% Erucic 
acid 
Wagga Wagga NSW 1998/99 0.9 
Tamworth NSW  0.6 
Lameroo SA  0.9 
Lameroo SA  2.4* 
Turretfield SA  1.1 
Horsham VIC  1 
Rutherglen VIC  1.1 
Mullewa WA  1.3 
Cowra NSW 1997/98 0.8 
Wagga Wagga NSW  0.6 
Lameroo SA  1.4 
Struan SA  0.3 
Horsham VIC  1 
Lake Bolac VIC  4.3* 
Mingenew WA  2.7* 
Wongan Hills WA  1.5 
Cowra NSW 1996/97 1 
Hamilton VIC  1.7 
Mullewa  WA  1.9 
Wongan Hills  WA  0.9 
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Results of his trials comparing different varieties in 1998 are shown below:  
1998 Erucic acid % in Canola 
Variety 
Wagga 
Wagga 
Turretfield Horsham 
Wongan 
Hills 
AGA98-21 0.3 0.3 0 0.1 
AGA98-22 0 0.3 0 0 
AGA98-23 0 0.4 0 0 
BLN1771 0 0 0 0 
Clancy 0 0 0 0 
Drum 0 0 0 0 
Karoo 0.9 1.1 0.9 0.5 
PACN147 0 0 0 0.2 
PACN148 0 0.1 0 0 
PACN149 0 0 0 0 
PACN151 0 0 0 0 
Pinnacle 0.2 0.8 0.2 0.1 
TM1 0 0 0 0 
TM2 0 0 0 0 
TM3 0.2 0.7 0 0.4 
TM4 0.5 0 0 0 
TM5 0.1 0 0 0 
TM6 0 0 0.4 0 
TM7 0 0.1 0 0.1 
TM8 0.5 0.1 0 0.2 
1. The evidence presented above would indicate that the variety Karoo has a higher erucic acid 
level than other varieties. 
2. There is some suggestion that planting early does slightly increase the erucic acid level but 
there are some anomalies in the data. 
3. There is no strong evidence to suggest that 2nd and 3rd generation seed is responsible for the 
higher erucic acid levels. 
IMPLICATIONS 
Looking at the table below we can see that Western Australia relies very heavily on the variety Karoo 
(56%).  The evidence presented above would suggest that the reason Western Australia often has 
erucic acid levels higher than one per cent is due to the heavy reliance on Karoo.  
It is obvious from the table that The Grain Pool would find it difficult to confidently source canola with  
erucic levels less than 1 per cent from any of the Port Zones without a varietal segregation.  
Karoo tonnages delivered 1999 
Variety Geraldton Kwinana Albany Esperance Total 
Karoo 116,535 254,952 111,953 37,262 520,702 
Total canola  120,158 298,316 400,187 109,092 927,753 
% to Karoo 97% 85% 28% 34% 56% 
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CONCLUSIONS AND RECOMMENDATIONS 
To meet markets which require less than one per cent erucic acid, Western Australia will have to place 
less reliance on the canola variety Karoo and where possible switch to varieties known to have 
extremely low levels of erucic acid. 
ACKNOWLEDGMENTS 
To all those farmers and agronomists who submitted seed, Alan Tarr AGWA for providing samples 
from trials and Rodney Mailer NSW Agriculture for consultation and providing data.  
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The control of Capeweed in Clearfield Production 
System for canola 
Mike Jackson and Scott Paton, Cyanamid Agriculture Pty Ltd 
KEY MESSAGE 
ONDUTY herbicide applied at 40 g/ha provides satisfactory control of Capeweed (Arctotheca 
calendula) when population densities are light and applications are made early.  In high-density 
situations a mixture of ONDUTY at 40 g/ha and Lontrel at 150 mL/ha provides an additive level of 
control.  
AIMS 
The Clearfield Production System for Imidazolinone tolerant canola incorporates ONDUTY herbicide, 
Pioneer Imidazolinone tolerant canola seed and a Best Management Practice Program.  The National 
Regulatory Authority registered ONDUTY in December 1999, with specific support for the concepts of 
the Clearfield Production System.  This initial registration allows the post emergence use of ONDUTY 
on canola with the Clearfield trait, limited this winter season to two Pioneer Hi-Bred varieties.  The 
system provides an exciting, alternative opportunity to farm managers growing canola. 
ONDUTY provides reliable knockdown and residual weed control of most key broadleaf and grass 
weeds occurring in the Western Australian wheat belt.  An exception is Capeweed,  which is not on the 
current use label.  Capeweed is widespread in sheep/crop rotations where it multiplies in the pasture 
phase.  The absence of Capeweed from the ONDUTY label may be a matter of concern to some 
growers wanting to use the CLEARFIELD Production System. 
Cyanamid conducted a number of field trials in 1999 for control of Capeweed with ONDUTY.  The 
primary aim was the use of Lontrel with ONDUTY, however useful data were also obtained from other 
trials sites where Capeweed occurred. 
METHOD 
Four trial sites were undertaken in the southern wheat belt, where Capeweed were present.  The trials 
were sown to Canola with the CLEARFIELD trait using commercial equipment.  The sowing rate of 
4 kg/ha seeding was used following the guidelines of the Best Management Practice Program.  The 
sites were in the vicinity of Dumbleyung, Gnowangerup, Arthur River and Narrogin in Western 
Australia. 
Another site with two trials was sown at Congelin.  The canola was seeded at 4 kg/ha using a 12 row, 
small plot airseeder with narrow points pulled by a 4WD utility vehicle.  The site was sown no-till 
following weed knockdown.  Agras fertiliser at 120 kg/ha was side banded, and a Lorsban + Talstar 
mix was sprayed immediately after sowing, for insect and mite protection. 
Post emergence herbicide treatments were applied by Cyanamid R&D personnel using LPG 
pressurised, back pack sprayers and hand held booms equipped with four 11001LP flat fan nozzles 
spaced 50 cm apart.  The treatments were sprayed at 175 kP and at 100 L/ha of spray mix. 
Treated plots were each 2 m x 9 m, separated from adjacent plots by a 1 meter wide buffer.  All trials 
were replicated four times with replicates separated by a 1 meter wide corridor.  The trials had 14-18 
treatments, including an untreated check. 
ONDUTY effects on Capeweed were assessed 6-8 weeks after application.  Four of the five trials were 
harvested at crop maturity. 
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RESULTS 
The level of Capeweed control achieved using ONDUTY* (at 40 g/ha rate), was largely dependant on 
the age of the weed population at application.  ONDUTY* provided adequate control of Capeweed 
when applied to plants between 2-5 leaf, however product performance on plants older than 6 leaf 
decreased significantly.  Figure 1 depicts data from three trials, each with a Capeweed population 
averaging 5-10 plants/square meter.  
Older populations of Capeweed were generally not well controlled by the registered rate of the 
ONDUTY* (40 g/ha).  The performance of ONDUTY* on Capeweed was reduced in situations where 
weed densities were high and the Capeweed population had advanced past the 6 leaf stage of 
development.   
Figure 2 depicts the average percent Capeweed control levels recorded from application of ONDUTY* 
(40 g/ha), Lontrel (300 mL/ha) and a tank mix combination of ONDUTY* (40 g/ha) + Lontrel (150 
mL/ha).  The tank mix combination provided better control of Capeweed than the highest rate of 
Lontrel (300 mL/ha).  Trial data was taken from two locations where treatments were applied at the 6-8 
leaf stage of development and population densities ranged between 10-30 plants/square meter.   
Table 1 compares the average yields, taken from four trials, for each of the respective treatments and 
the untreated control.  The highest yields were recorded in plots treated with ONDUTY* (40 g/ha) in 
tank mix with Lontrel (150 mL/Ha), where weed competition was at it’s lowest. 
Figure 2: The Average Percent Capeweed Control Achieved 
When Treatments are Applied at the 6-8 Leaf Stage of Weed 
Development. 
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Figure 1: The Impact of Capeweed Age at Application of 
ONDUTY* (40g/ha) on Weed Efficacy Levels. 
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Table 1. Average Yield of Canola with the CLEARFIELD trait (kg/ha) 
Treatment 
Average yield 
(kg/ha) 
Untreated Control 1173 
ONDUTY* (40 g/ha) 1297 
ONDUTY* (40 g/ha) + Lontrel (150 mL) 1483 
Lontrel (300 mL) 1248 
CONCLUSION 
Five trials undertaken by Cyanamid during the 1999 Winter cropping season for the control of 
Capeweed in the Clearfield Production System for canola.  The trials focused on the weed efficacy 
provided by ONDUTY*, Lontrel* and tank mix combinations of these products for control of Capeweed 
in crop.  Several key observations can be made from these trial results. 
The performance of ONDUTY* (40 g/ha) for control of Capeweed is dependant on the age of weeds 
and population densities at application.  Where Capeweed populations are light (5-10 plants/m2) 
ONDUTY* can provide upto 90% control, however as population densities increase the weed control 
can be significantly reduced. 
Figure 1 demonstrates the importance of application timing for the performance of ONDUTY* in 
controlling Capeweed.  ONDUTY* can provide adequate control when applied between the 2-4 leaf 
stage of Capeweed development.  Application of the herbicide after the 6 leaf stage of weed 
development did not provide acceptable levels of control.  Addition of Lontrel in a tank mix with 
ONDUTY* substantially improves control of Capeweed (Figure 2).  Where weed age exceeds 6leaf at 
application, Capeweed control can be improved using a tank mix combination of ONDUTY* (40 g/ha) 
and Lontrel (150 mL/ha). 
Minimising weed competition during crop development can have a significant impact on crop yields.  
The average yield results taken from the five trials (Table 1).  The average canola yield was highest in 
plots treated with the tank mix combination of ONDUTY* (40 g/ha) and Lontrel (150 mL/ha), due to the 
improved weed control. 
Cyanamid remains committed to continue trial program covering various aspects of the Clearfield 
Production System, aiming to maximise the benefits to growers. 
KEY WORDS 
clearfield, ONDUTY, lontrel, capeweed 
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Responsiveness of Canola to Soil Potassium Levels:  
How Low Do We Have To Go? 
Ross Brennan1, Noeleen Edwards2, Mike Bolland3 and Bill Bowden4, 
Agriculture Western Australia 
1 Albany 
2 South Perth 
3 Bunbury 
4 Northam 
ABSTRACT 
With the rapid increase in the area sown to canola in south west Western Australia, the crop is now 
being grown in the poorer sandy soils of the region, including potassium (K) deficient soils where K 
fertiliser is now recommended for cereal production.  Does K fertiliser need to be applied to canola 
grown on these soils? 
Research work has only recently commenced on the fertiliser K requirement of canola in Western 
Australia.  Preliminary results are presented here.  
INTRODUCTION 
Canola has higher concentrations of the major nutrients, nitrogen (N), phosphorus and sulphur and K 
in the seed compared to that found in wheat grain. 
Table 1. Nutrients removed (kg) per tonne of grain and stubble 
Nutrients removed (kg) per tonne of grain and stubble 
Crop Nitrogen Phosphorus Sulphur Potassium 
Canola:seed 
Straw 
15–40 
4–10 
4–7.0 
2–4 
2–10 
3–12 
8–10 
25–31 
Wheat grain 
straw 
17–23 
4–6 
2–4 
0.5–1.0 
1.5–3.0 
1.0–2.0 
4–6 
10–14 
Unpublished data from Western Australia and Australian sources; M. Mason. 
Potassium field experiments 
So far potassium deficiency has not been frequently observed in canola crops grown in Western 
Australia, with deficiency being confined to multiple crop rotations on very sandy soils in high rainfall 
areas where leaching of K is known to occur.  Soil testing for K, using the Colwell sodium bicarbonate 
procedure, has been used successfully to identify likely K deficient soils for cereal and lupin (Lupinus 
angustifolius) crops, but critical soil test values to indicate deficiency of canola crops for grain and oil 
production have yet to be determined for any soil in Western Australia.  
Many soils in Western Australia had adequate amounts of K already present in the soil to achieve 
profitable cereal grain production when newly cleared.  Consequently, fertiliser K has not been widely 
used for crops in Western Australia.  However, after many years of regular removal of K in farm 
products, mainly grain, the levels of K in the soils have declined.  By the time canola crops were 
starting to be widely grown in Western Australia in the mid-1990s, the soils had long histories of K 
removal and K deficiency for grain production of cereals and lupin started to become widespread in 
the West Dale, Narrogin, and Katanning regions of Western Australia.  These soils may also be K 
deficient for canola. 
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Plant symptoms of K deficiency 
The first symptom of potassium deficiency (K) is a puckering of the oldest leaves, which are limp with 
a dull sheen.  A dull yellow or yellow-brown colour develops at the tips of these leaves and gradually 
spreads toward the mid-rib, which stays green longest.  As the severity of K deficiency increases, the 
next oldest leaf is affected to the same degree as the oldest leaf (M. Mason Farmnote, Growing 
Golden Canola manual 2000). 
RECENT TRIALS RESULTS 
K requirements of canola crops have been unknown, and were assumed to be the same as for cereal 
crops.  In 1995 and 1996, fourteen field experiments were undertaken in Western Australia in which 
there was a plus and minus K.  The plus K treatment supplied more than adequate K.  All other 
nutrients were supplied as basal fertilisers to ensure K was the only nutrient to limit yield.  These 
experiments did identify some soils as K deficient for canola, and indicate that K becomes deficient for 
profitable canola grain production at lower soil test K values than cereals.  However, experiments in 
which several different amounts of K are applied are required to identify the critical soil test K values at 
which K becomes deficient for profitable canola grain production.  The critical values will differ for 
different soil types, as has been found for cereals and lupin.  Such multilevel of fertiliser K addition 
experiments have now commenced.  
In 1999, four experiments measured the grain yield response of canola to applications of different 
amounts of fertiliser K, applied as muriate of potash (Figure 1).  In addition, there were 4 amounts 
nitrogen (N) also applied for each of the 4 K treatments at each site in order to define a response 
curve to K for different amounts of fertiliser N applied.  The largest amount of N applied produced 
yields on the maximum yield plateau for N so that the K requirements were determined for different 
soil N status, including amounts of N that were not deficient.  The K fertiliser was applied to the soil 
surface (topdressed) in the 325 to 450 rainfall zone before the plots were sown using a tined seeder.  
In the > 450 mm annual average rainfall areas, K application was delayed for 4 to 5 weeks.  This is the 
normal practice for applying fertiliser N to crops in Western Australia and it is anticipated until more 
data becomes available, that the timing of application of K will be similar for canola.  This is based on it 
mobility/movement in the soil and K fertiliser advice for wheat and lupins (Data of N.K. Edwards). 
RESULTS AND DISCUSSION 
It would appear; from the limited data so far available, that canola has a lower critical soil test K value 
than wheat.  The ability of canola to obtain K and other nutrients from the soil is a function of its root 
system.  Previous research in Europe has shown that canola plants have fine roots with many root 
hairs.  This would enable the roots of canola plants to explore a greater volume of soil, increasing 
nutrient uptake by the plant.  Roots of canola plants are known to secrete acid just behind the root tip.  
This aids in increasing P uptake from insoluble sources of P, such as rock phosphate.  However, such 
processes have not been studied for K.  Previous research has shown that canola roots do not form 
associations with mycorrhizal fungi 
CONCLUSIONS 
It would appear; from the limited data so far available, that canola has a lower critical soil test K value 
than wheat.  However, as is presently done for cereals and lupin, soil test K values need to be 
considered deeper than the traditional top 10-cm used for soil testing in Western Australia.  This is 
because adequate K does occur at below 10 cm in many Western Australian soils and K deficiency is 
avoided when plant roots reach this K.  
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Figure 1. Yield response to available potassium. 
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Adaptation of Indian Mustard (Brassica juncea) in 
the Mediterranean Environment of South Western 
Australia 
C.P. Gunasekera1, L.D. Martin1, G.H. Walton2 and K.H.M. Siddique2 
1 Muresk Institute of Agriculture, Curtin University of Technology, Northam 
2 Agriculture Western Australia 
KEY MESSAGE 
Indian Mustard (Brassica juncea) has performed better when it was sown early (12 May 1999) in the 
medium rainfall region at Muresk, Northam.  Early and mid season mustard genotypes gave higher 
yields than late maturing genotypes.  All early and mid season genotypes of mustard used in this study 
exhibited vigorous seedling growth, quick ground covering ability, early stem elongation, early 
flowering and longer reproductive duration and greater resistance to blackleg and certain pests when 
compared to canola (Brassica napus) varieties - Monty, Oscar and Charlton.  Although mustard 
genotypes used in this study gave slightly lower yields than highest yielding canola varieties Oscar 
and Charlton in early sowings at Muresk, it is expected that mustard would perform better than canola 
in water limiting low rainfall regions of Western Australia.  
AIMS 
Indian Mustard (Brassica juncea) has been recently identified as a potential new crop for many 
Australian cropping systems, particularly for the low rainfall areas.  Mustard has a reputation for 
greater tolerance to heat and water stress, especially during the grain filling period.  In addition to this, 
non-shattering pods and tolerance to blackleg make it a better crop than canola for the low rainfall 
cropping regions of Western Australia.  Despite these advantages, it appears that limited research has 
been carried out on this potential and profitable new crop.  The major aims of this study were:  (i) to 
study the effects of genotype, environment and their interaction on the phenology, yield and oil content 
and quality of mustard in the low to medium rainfall cropping regions of Western Australia; and (ii) to 
identify the morphological/physiological basis of adaptation and yield improvement of mustard in 
Western Australia. 
METHODS 
A preliminary study was conducted on the Research Farm, Muresk Institute of Agriculture, Northam, 
Western Australia (310 43’S, 1160 38’E, Altitude 150m) in 1999 in order to investigate the effects of 
genotype, time of sowing and their interaction on the phenology, growth, yield and oil content and 
quality of mustard.  All the treatment combinations were arranged in a Split Plot Design with three 
replicates.  Four times of sowing were studied in the main plots.  Genotypes were studied in the sub 
plots and consisted of six mustard genotypes varying in height, maturity, canola quality and three 
canola varieties varying in maturity.  Phenology, radiation absorption, canopy development, dry matter 
production and partitioning, grain yield, yield components, harvest index and oil content and quality 
were studied.  Detailed analysis of the data is currently being undertaken.  
RESULTS 
Preliminary results indicate that both mustard and canola gave better yields when they were sown 
early (12 May 1999) (Table 1).  On average early and mid season mustard genotypes performed 
better than the late mustard genotypes.  Average machine harvested yield of mustard varied from 
0.68-1.47 t/ha when sown early.  Canola varieties Oscar and Charlton outyielded all mustard 
genotypes giving 1.95 t/ha and 1.66 t/ha respectively when sown early.  
Mustard had more primary, secondary and tertiary branches and higher number of pods/plant than 
canola.  On the other hand canola had more seeds/pod than mustard.  There was no apparent 
difference in 1000 seed weight between canola and mustard.  Harvest Index of mustard varied from 
17-26% and that of canola varied from 25-31%.  Mustard showed better performance and greater 
survival in the very late sowing (14 July) compared to Canola varieties Oscar and Charlton.  Mid and 
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late season varieties of mustard and early canola variety Monty performed better in the very late 
sowing. 
Table 1. Machine harvested yield (t/ha), total above ground dry matter (t/ha), and harvest index (%) of 
mustard and canola genotypes 
Genotypes Mustard Canola 
 887.1. 
6.6 
JM 25 JM 33 JM 29 Muscon 
82 No. 
 22-98 
Monty Oscar 
Charl-
ton 
 Machine harvested yield (t/ha) 
Early sowing (12 May 1999) 
Mid sowing (2 June 1999) 
Late sowing (23 June 1999) 
Very Late sowing (14 July 
1999) 
1.33 
1.18 
0.80 
0.13 
0.77 
1.06 
0.67 
0.09 
1.43 
1.02 
0.60 
0.17 
0.68 
0.50 
0.17 
0.16 
1.11 
0.77 
0.74 
0.22 
1.47 
1.61 
0.93 
0.15 
1.27 
1.94 
1.68 
0.49 
1.95 
1.03 
0.99 
0.01 
1.66 
0.96 
0.54 
0.07 
 Above Ground Dry Matter (t/ha) 
Early sowing (12 May 1999) 
Mid sowing (2 June 1999) 
Late sowing (23 June 1999) 
Very Late sowing (14 July 
1999) 
8.11 
8.75 
6.11 
2.81 
4.25 
8.73 
5.41 
3.05 
15.4 
10.0 
8.47 
1.75 
10.3 
8.45 
5.77 
1.85 
9.13 
8.46 
6.77 
1.96 
9.54 
8.47 
7.94 
3.01 
8.78 
9.23 
8.06 
4.19 
11.9 
8.99 
8.43 
1.53 
11.6 
8.64 
8.03 
2.87 
 Harvest Index (%) 
Early sowing (12 May 1999) 
Mid sowing (2 June 1999) 
Late sowing (23 June 1999) 
Very Late sowing (14 July 
1999) 
24 
23 
27 
20 
21 
24 
22 
17 
21 
19 
21 
16 
17 
16 
15 
15 
20 
22 
23 
22 
26 
27 
28 
16 
31 
27 
29 
14 
30 
26 
27 
2 
25 
24 
21 
10 
CONCLUSION 
Early and mid season mustard genotypes when sown early (12 May) shows promise to the medium 
rainfall environment of Muresk, Northam.  Although Canola varieties Oscar and Charlton outyielded 
mustard slightly, the lower cost of production of mustard due to the absence of fungicidal sprays for 
blackleg and swathing make it an alternative crop to canola.  Relatively better performance and 
greater survival of mustard in late sowings confirms its reputation for greater tolerance to heat and 
water stress during late flowering in this environment.  Further evaluation of mustard will be 
undertaken in the low rainfall environments of Western Australia during 2000 and 2001 growing 
seasons.  
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Physiological Aspects of Drought Tolerance in 
Brassica napus and B. juncea 
Sharon R. Niknam1 and David W. Turner1 
1 Plant Sciences, Faculty of Agriculture, The University of Western Australia 
ABSTRACT 
The aim of this study was to establish evidence of osmotic adjustment among genotypes of B. napus 
and B. juncea species as well as to define an association between the ability to adjust osmotically and 
final yield.  In field experiment, which was carried out at Merredin, there was evidence of genetic 
variation among two B. juncea lines and five B. napus cultivars as well as significant correlation 
between percentage yield depression and osmotic adjustment.  The correlation between % yield 
depression and osmotic adjustment was between the rain-fed and irrigated treatment.  The seven 
cultivars were clustered into two groups for their ability to osmotically adjust.  The group with no 
osmotic adjustment had 15 to 40% yield depression.  On the other hand, the group with significant 
osmotic adjustment had only 0 to 12% yield reduction. 
INTRODUCTION 
In Western Australia, canola is grown during winter months under rain-fed conditions.  The low rainfall 
zone (300-450 mm) in the Western Australian wheat belt comprises a vast area of approximately 12 
million hectares of arable land.  Canola, as a valuable rotation crop, is becoming increasingly more 
popular.  In 1999, over 900,000 hectares of canola were cultivated in Western Australia compared with 
11,000 hectares in 1992.  However, in the low rainfall regions, its low yield and poor performance, in 
comparison with cereals, has limited its adoption by farmers.  There is a need for development of 
cultivars of canola adapted to lower rainfall areas that will greatly benefit farmers in those regions. 
There are some traits that are responsible for tolerance of plants to drought.  One of the physiological 
traits is osmotic adjustment.  Plant cells contain many dissolved substances called solutes.  Under 
drought, the cells and tissues of some plants can adjust osmotically.  That is, they increase their solute 
concentration before there is much water lost.  This maintains turgor because water is drawn back into 
the cell, rather than being lost.  This is called osmotic adjustment.  This character might enhance the 
capacity of the crop to cope better with declining soil water reserves during the later stages of seed 
filling, as they clearly do with wheat (Morgan, 1983).  In oilseed Brassicas, for example, higher yield is 
closely associated with greater post-anthesis growth which, in turn, is correlated with a capacity for 
osmotic adjustment to drought (Lewis and Thurling, 1994).  Studying two grain sorghum lines 
exhibiting contrasting drought tolerance, Premachandra et al. 1995, found that the tolerant line 
maintained significantly higher osmotic adjustment than the drought susceptible line.  The aim of this 
study was to establish evidence of osmotic adjustment among genotypes of B. napus and B. juncea 
species as well as to define an association between the ability to adjust osmotically and final yield.  
METHODS 
The field experiment was conducted at Merredin research station (Agriculture Western Australia) 
where annual rainfall for 1998 was 280 mm.  Five B. napus cultivars, Hyola 42, Monty, Karoo, 
Rainbow and Narendra and two B. juncea lines, PI-81792 and 347-6-3-1-3 were sown in two blocks in 
a split plot design.  Three treatments of rainout shelter, rain-fed and irrigation were imposed.  Plant 
water relations including water potential, osmotic potential and relative water content were measured 
twice, once after anthesis when plants were not under water stress and different treatments were not 
yet imposed and once during pod filling stage when the different treatments were well in place. 
Water potential of leaves was measured with a pressure bomb and osmotic potential was measured 
with a 1/10 Fisk Osmometer.  Osmotic adjustment was estimated from measurement of the relative 
water contents and osmotic potentials of leaves.  For each genotype, log 10 x 100 of these parameters 
were regressed and osmotic adjustment was assessed as the slope of the line (b) minus the passive 
adjustment (slope of –1).  Regression was fitted with  as independent variable (log10 = a – b log10).  
In the field experiment, % yield depression was calculated from yield values of genotypes under rain-
fed and irrigated treatments. 
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RESULTS 
The result showed a positive correlation between osmotic adjustment and % yield depression for the 
seven genotypes (Figure 1).  The seven cultivars were clustered into two groups for their ability to 
osmotically adjust (Figure 1).  The group with no osmotic adjustment (Hyola 42, Monty and Line 347-6-
3-1-3) had higher % yield depression.  On the other hand, the group with significant osmotic 
adjustment (Karoo, Rainbow, Narendra and line PI-81792) had a lower decrease in yield.  The Indian 
B. juncea line PI-81792 showed higher yield in the droughted treatment than the irrigated treatment 
(Table 1).  
In the irrigated treatment, there was no yield advantage of B. juncea over B. napus cultivars (Table 1).  
However, in the rain-fed treatment, B. juncea yielded about 17% more than B. napus non-triazine 
tolerance cultivars and 50% higher than TT cultivar Karoo (Table 1). 
CONCLUSION 
There was a positive correlation between osmotic adjustment and per cent yield depression for the 
seven genotypes (Figure 1).  Studying osmotic adjustment in 2 Brassica species, Kumar et al. 1984, 
reported a positive relationship between osmotic adjustment and grain yield of two genotypes.  In a 
study on chickpea breeding lines, Morgan et al. 1991, found a positive association between controlled-
environment measurements of osmotic adjustment and grain yield in field experiments.  Earlier, 
Morgan, et al. 1986, reported a similar association for bread and durum wheat.  In our experiment, 
although there was a significant correlation between per cent yield depression and degree of osmotic 
adjustment among the seven cultivars, these cultivars were not similar in development, they were 
similar in maturity. 
The correlation between per cent yield depression and osmotic adjustment was only between the rain-
fed and irrigated treatment.  There was no such correlation when the two treatments of rainout shelter 
and irrigated treatment were considered.  At some instances, the erection of rainout shelter produced 
a glasshouse environment for the plants while the radiation was prevented.  These effects are evident 
in higher water potential values for such periods while the final yield values are in general 25% lower 
than the rain-fed treatment.  The Indian B. juncea line PI-81792 showed higher yield in the droughted 
treatment than the irrigated treatment (Table 1).  Higher yield of B. juncea in low deficit conditions 
compared with B. napus was also observed by Wright el al. 1995. 
Figure 1. The relationships between per cent yield depression and osmotic adjustment for seven 
genotypes of B. napus and B. juncea in the field. 
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Table 1. Yield (tonnes/hectare) ± standard errors of the seven genotypes of B. napus and B. juncea for 
different treatments in the field 
Cultivars 
Rainout 
shelter 
Rain-fed Irrigated 
B. juncea    
Line 347-6-3-1-3-3-1-3 1,00 ± 0,00 1,37 ± 0,04 1,59 ± 0,30 
PI-81792 1,12 ± 0,19  1,56 ± 0,12 1,45 ± 0,04 
B. napus     
Karoo (TT) 0,51 ± 0,09  0,98 ± 0,22 1,11 ± 0,19 
Hyola 42 1,32 ± 0,03  1,09 ± 0,12 1,77 ± 0,18 
Rainbow 0,76 ± 0,23  1,46 ± 0,08 1,49 ± 0,05 
Narendra 1,04 ± 0,00 1,20 ± 0,04 1,37 ± 0,06 
Monty 0,94 ± 0,09 1,28 ± 0,04 1,66 ± 0,37 
In breeding programs for increase in drought resistance, a selection criterion such as osmotic 
adjustment is most useful.  It has been reported that a single recessive gene controls osmotic 
adjustment in wheat and that the gene is located on chromosome 7A (Morgan, 1991).  However, an 
unequivocal proof that shows correlation between yield and osmotic adjustment can only be found if 
near isogenic lines are utilised (Wright et al. 1997). 
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Cross-resistance of chlorsulfuron-resistant wild 
radish to imidazolinones 
Abul Hashem, Harmohinder Dhammu and David Bowran, Agriculture Western 
Australia 
KEY MESSAGE 
Chlorsulfuron-resistant wild radish populations appear to have low level of cross-resistance to 
imidazolinones (OnDuty®) although this product was highly effective on most of the chlorsulfuron-
resistant radish populations.  Therefore, Imidazolinone herbicides should be used carefully to sustain 
productivity of crops particularly Imi-tolerant canola and wheat.  
AIM 
Wild radish has evolved widespread resistance to Group B herbicides within the Western Australian 
wheatbelt.  Imidazolinone -tolerant crops such as canola and wheat are being introduced in Australia.  
Existence of cross-resistance between sulfonylureas and imidazolinones in wild radish may reduce the 
productivity of these crops.  Information on such cross-resistance in wild radish is not yet available.  
This trial was therefore conducted to investigate existence of cross-resistance in chlorsulfuron-
resistant wild radish populations to imidazolinones viz., OnDuty®. 
METHODS 
A total of 46 wild radish populations including known susceptible biotypes were tested with three 
replications.  Radish plants were grown in 1.0 L pots under glasshouse conditions.  Chlorsulfuron 
(20 g/ha + MW 0.1%) and OnDuty (55 g/ha + Hasten 1%) were sprayed at 2-3 leaf stages of radish 
plants.  Plant mortality was assessed 4 weeks after spraying (early flowering stage).  Surviving plants 
were monitored up to full flowering stage or early pod formation stage.  Resistance level (plant 
survival) percentage was calculated on the basis of number of plants before spraying within each 
replication.  The plants that survived with no visible effect of herbicide and flowered about the same 
time as the untreated plants, were regarded as resistant. 
RESULTS 
Out of 46 populations of wild radish populations tested in this trial, 32 (70%) were resistant to 
chlorsulfuron and four (9%) were resistant to OnDuty® (Table 1).  These four populations that were 
resistant to OnDuty® were also resistant to chlorsulfuron.  In other words, out of 32 chlorsulfuron-
resistant populations, only four were resistant to OnDuty® and remaining 28 were susceptible to 
OnDuty®.  
None of the 46 populations was resistant to OnDuty® only.  While 14 (30%) of the 46 populations 
were susceptible to chlorsulfuron, as many as 42 (91%) were susceptible to OnDuty®.  The range of 
resistance level to OnDuty® was 3-7% while range of resistance level to chlorsulfuron varied from 4 to 
100%. 
Table 1. Number of wild radish populations with a given resistance and cross-resistance status to 
chlorsulfuron and OnDuty®* 
Chlorsulfuron status OnDuty® status 
 Total populations Resistant Susceptible 
Resistant 32 (70) 4 (9) 28 (61) 
Susceptible 14 (30) – 14 (30) 
Total populations 46 (100) 4 (9) 42 (91) 
* Figures in brackets are percentage of 46 populations. 
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Figure 1. Resistance levels in the four wild radish populations that showed cross-resistance between 
chlorsulfuron and OnDuty®. 
A close examination at the resistance level of the 9% populations that had cross-resistance to 
chlorsulfuron and OnDuty®, revealed that most of these populations were highly resistant (64-94%) to 
chlorsulfuron but only slightly resistant (3-7%) to OnDuty® (Figure 1).  In one (popn 27) of these 
populations, resistance level to both herbicides was at initial stage.  
These results clearly show that genes that may endow resistance to OnDuty® are present in 
chlorsulfuron-resistant wild radish populations.  However, the frequency of population with OnDuty®-
resistant gene and the percentage of plants with such resistant gene within a given resistant 
population is much lower than chlorsulfuron resistance.  
OnDuty® was highly effective on most chlorsulfuron resistant radish populations indicating that 
OnDuty® is still an option to manage chlorsulfuron-resistant radish populations.  However, this 
herbicide must be rotated with other groups of herbicides to prevent evolution of such resistance.  For 
example, in a canola-cereal-legumes-Imi-wheat rotation, if OnDuty® is used in canola, radish in Imi-
wheat should be controlled by herbicides with different mode of action, such as Phenoxys and 
OnDuty® should not be repeated in cereals or pulses. 
CONCLUSIONS 
Presence of cross-resistance in chlorsulfuron-resistant wild radish to OnDuty® indicates that Imi 
herbicides must be used judiciously to sustain the Imi-tolerant crop productivity. 
ACKNOWLEDGMENTS 
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Canola Variety and PBR Update 2000 
From The Canola Association of Western Australia 
The rapid expansion of canola plantings in Western Australia has been accompanied by an increase 
in the range of varieties available to growers.  The Canola Association of Western Australia has 
compiled this updated list of current and anticipated variety releases, which may be available in 2000.  
For further information on a particular variety, contact the relevant seed production and marketing 
company, contact details are supplied.  Growers should consult their agronomist, seed company 
representative or the Crop Variety Sowing Guide from Agriculture Western Australia to find out which 
variety bests suits their needs.  If you would like to receive a copy of  Western Australian Oilseed 
Industry Newsletter ‘The Good Oil’, fax your postal details to David Deksteen on (08) 9083 1100, or 
e-mail deksteen@agric.wa.gov.au. 
PLANT BREEDERS RIGHTS AND ROYALTIES 
All canola varieties are protected by The Plant Breeders Rights Act 1994.  Farmer to farmer trade in 
seed is not permitted.  Growers who trade seed illegally risk prosecution.  The Act provides for fines of 
up to $50,000 for individuals and up to $250,000 for companies.  Growers are not permitted to trade 
seed and then ‘pay the PRR’ to the Seed Company afterwards.  Similarly grower are not permitted to 
swop, sell or exchange seed in any manner whatsoever.  Royalties are paid on seed sales each year.  
Illegal seed trade and high levels of farmer retained seed deprive breeding organisations of royalties 
for further crop improvement. 
MARKETING RIGHTS 
Canola varieties may be further protected by commercial arrangements between the owner of a 
variety, or their licensee or their commercial partner(s).  These commercial rights are separate, and in 
addition to protection granted by the Plant Breeders Rights Act.  For example, contractual 
arrangements between a seed company and a grower may mean that the grower is obliged not to 
retain any seed for planting.  
SEED ANALYSIS STATEMENT 
Growers should request a copy of the Seed Analysis Statement from their point of purchase.  This 
statement details the germination percentage, and physical purity of each seed lot.  The seed lot 
number can be found stencilled on the side of the bag or on a label attached to the bag.  
GROWER RETAINED SEED 
The level of grower retained seed is increasing in Western Australia, especially in the Wheatbelt.  In a 
1998 survey, growers indicated 80% of retained seed used in 1998 was not tested for germination.  
Up to 50% of Karoo crops were sown using retained seed in 1999.  Unlike cereals, canola cross-
pollinates.  Out-crossing between individual plant’s results in increasing genetic variability between 
generations.  This is termed genetic drift.  Unlike grower retained seed, quality assured or certified 
seed is grown from Pedigree Seed each year in cooler, weed free regions, and is treated with Rovral 
fungicide to control some damping off diseases during establishment.  Quality assured or certified 
seed is tested for germination and vigour.  In regions where the level of grower retained seed is 
highest, seed is often graded on farm, is not of good quality, is not treated with Rovral, and is rarely 
tested for germination or vigour.  Poor quality (i.e. frosted, shrunked, shrivelled, weed contaminated, 
low germination) grower retained seed results in poor establishment and lower yields.  The presence 
of herbicide resistant Annual Ryegrass and Wild Radish seeds in grower retained seed is likely to 
increase the incidence and spread of herbicide resistance.  
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Table 1. Non herbicide tolerant varieties 
Variety  Developed by Licensed to Seed production and 
marketing by 
Maturity 
AGWEST 
stem 
canker 
ratings 
Monty NSW Agriculture AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Early 6 
Emblem AgSeed Research 
Pty Ltd 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Early-medium 7 
Georgie NSW Agriculture AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Early-medium N/A 
Rainbow Agriculture 
Victoria 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Early-medium 7 
Oscar NSW Agriculture AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium 6 
Grouse NSW Agriculture AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium 7 
Dunkeld Agriculture 
Victoria 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium-late 7 
Charlton Agriculture 
Victoria 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium-late 6 
Trooper AgSeed Research 
Pty Ltd 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium-late 6 
Insignia AgSeed Research 
Pty Ltd 
AgSeed Research 
Pty Ltd 
Dovuro Pty Ltd Medium-late N/A 
Surpass 400 Pacific Seeds Pacific Seeds Pacific Seeds Early 7 
Surpass 600 Pacific Seeds Pacific Seeds Pacific Seeds Medium 6 
Pioneer 
46C01 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Medium 4 
Pioneer 
46C02 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Medium-late 5 
Scoop NSW Agriculture The Grain Pool of 
WA 
Paramount Seeds  Pty 
Ltd 
Early-medium 7 
Purler NSW Agriculture SeedTech SeedTech Medium-late 6 
Mystic Agriculture 
Victoria 
SGB Australia Pty 
Ltd 
SGB Australia Pty Ltd Early 6 
Ripper NSW Agriculture  SGB Australia Pty 
Ltd 
SGB Australia Pty Ltd Medium N/A 
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Table 2. Triazine tolerant varieties 
Variety  Developed by Licensed to 
Seed production 
and marketing by 
Maturity 
AGWEST 
stem 
canker 
ratings 
Karoo Agriculture Victoria AgSeed 
Research Pty Ltd 
Dovuro Pty Ltd Early-medium 4 
TI 1 Pinnacle Agriculture Victoria AgSeed 
Research Pty Ltd 
Dovuro Pty Ltd Medium-late 6 
Bugle Agriculture Victoria AgSeed 
Research Pty Ltd 
Dovuro Pty Ltd Medium 6 
TM 8 Agriculture Victoria AgSeed 
Research Pty Ltd 
Dovuro Pty Ltd Medium-late 5 
Hylite 200TT Pacific Seeds Pacific Seeds Pacific Seeds Early 3 
Surpass 600TT Pacific Seeds Pacific Seeds Pacific Seeds Late 5 
Clancy NSW Agriculture The Grain Pool of 
WA 
Paramount Seeds 
Pty Ltd 
Medium-late 6 
Drum NSW Agriculture The Grain Pool of 
WA 
Paramount Seeds 
Pty Ltd 
Medium 6 
Table 3. Imidazolinone (‘IT’) tolerant  varieties 
Variety  Developed by Licensed to 
Seed production 
and marketing by Maturity 
AGWEST 
stem canker 
ratings  
Pioneer 44C71 Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Medium 4 
Pioneer 46C72 Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Pioneer Hi Bred 
Australia 
Medium-late 3 
WARNING 
All canola varieties are protected by the Plant Breeders Rights Act 1994.  The Act gives the owner of a 
PBR protected variety or their licencee, the exclusive right to produce or reproduce, sell, import, 
export, stock or condition the seed of a variety.  
Growers are not permitted to sell or trade in canola seed in any manner whatsoever for the purposes 
of propagation.  
Table 4. Relative flowering* in days of herbicide resistant tolerant varieties compared to Karoo for 
Northern, Central and Southern regions of the Western Australian grain growing regions 
Variety 
Northern 
(77 d.a.s.*) 
Central  
(92 d.a.s.) 
Southern  
(91 d.a.s.) 
Hylite 200 TT -8 0 11 
Karoo 0 0 8 
Drum 5 10 11 
Bugle 15 11 11 
Surpass 600TT 10 12 15 
Clancy 14 12 11 
TM 8 15 14 8 
Pinnacle 15 14 17 
44C71 18 10  
46C72 18 12  
* Days after sowing. 
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Table 5. Relative flowering** in days of non herbicide resistant varieties compared to Karoo for 
Northern, Central and Southern regions of  the Western Australian grain growing regions 
Variety 
Northern 
 (77 d.a.s.) 
Central  
(92 d.a.s.) 
Southern  
(91 d.a.s.) 
Karoo 0 0 0 
Monty -2 -4 0 
Mystic 4 0 0 
Emblem 10 6 0 
Georgie 2 2 4 
Rainbow 14 9  
Oscar 19 13 17 
46CO1 8 12 11 
Surpass 400 2 -2 1 
Surpass 600  12 17 
Insignia  12 20 
Trooper  15 20 
Ripper  15 15 
Purler  16  
** A variety is regarded as flowering when 50% of the plants have at least one flower on the main stem. 
(Acknowledgement to AGWEST for date for use of information.  Refer to Crop Sowing Guide 2000). 
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INDUSTRY CONTACT DETAILS AND FURTHER INFORMATION 
Agriculture Western Australia 
Paul Carmody 
Senior Oilseeds Agronomist 
Phone: 08 96 90 20 00 
Fax: 08 96 22 1902 
Mobile: 014 085 953 
The Canola Association of Western 
Australia 
Adrian Cox-Secretary 
Canola Development Officer 
Phone: 08 99 541 004 
Fax: 08 99 541 115 
Mobile: 0417 98 66 2 
Dovuro Pty Ltd 
Eamonn Rath 
Western Region Manager 
Ph: 08 9452 3588 
Fax: 08 9452 3488 
Mobile: 0409 448 180 
E-mail: eamonn@dovuro.com.au 
Website: www.dovuro.com.au 
The Grain Pool of WA 
Peter Nelson 
Crop Production Specialist 
Ph: 08 9481 0959 
Fax: 08 948 3553 
Mobile: 0408 926 657 
E-mail: petern@gpwa.com.au 
Website: www.gpwa.com.au 
Paramount Seeds 
David Smyth 
Manager 
Ph: 08 90 711 497  
Fax: 08 90 715 007  
Mobile: 0419 035 746 
E-mail: parads@wn.com.au 
Website: TBA 
Pacific Seeds 
Gregg Supple 
Southern Manager 
Ph: 02 69 64 51 90 
Fax: 02 69 64 51 89 
Mobile: 0417 602 984 
E-mail: gregg_supple@pacseeds.com.au 
Website: www.pacseeds.com 
Pioneer Hi Bred Australia 
Name:  Steve Addenbrook 
Ph: 08 9316 7171 
Fax: 08 9259 4076 
Mobile: 0408 009 905 
E-mail: addenbrookes@phibred.com.au 
Website: tba 
SGB-Seed and Grain Biotechnology 
Hamish Mines 
Manager 
Ph: 08 9325 9119 
Fax: 08 9325 7606 
Mobile: 0419 332 248 
E-mail: hmines@sgb.com.au 
Website:  www.iama.com.au 
SeedTech 
Andrew Thomas 
Manager 
Ph: 08 9273 5637 
Fax: 08 9279 3362 
Mobile: 0418 948 100 
E-mail: thomasa@dalgety.wesfarmers.co.au 
Website: www.wesfarmersdalgety.co.au 
 
 29 
Development of a canola ideotype for low rainfall 
areas of the western australian wheat belt 
Syed H. Zaheer, Nick W. Galwey and David W. Turner, Faculty of Agriculture, The 
University of Western Australia 
BACKGROUND 
Canola yield generally declines with a decrease in growing season rainfall on the eastern margin of 
the wheatbelt of Western Australia.  We sought genotypes that are well adapted to this environment, 
and that have attributes that confer high yield in a water-limited environment.  Such genotypes may 
not only be of value in themselves, but may also be of value for the development of an ideotype to 
guide plant breeding in such an environment.  Specifically, in a range of genotypes of Brassica 
species, we sought to identify: 
• major variants in canopy structure; 
• differences in growth (amount of dry matter production) and development (timing of ontogenic 
events); and  
• the extent to which these differences are associated with differences in seed yield in low rainfall 
environments. 
METHODS AND RESULTS 
Twenty-four cultivars/lines of canola (Brassica napus) and two of Indian mustard (Brassica juncea) 
were sown at the Dry Land Research Institute Merredin (low rainfall) in 1997.  Ten of these genotypes 
were also sown  at Avondale Research station, Beverley, in 1997 and twelve were sown at the latter 
site in 1998.  
There was considerable variation among genotypes for all the variables studied (Table 1).  Seed yield 
was positively correlated with architectural traits and harvest index.  A strong positive correlation was 
observed between transpiration efficiency and harvest index.  The number of leaves on the mainstem 
and the number of first-order branches varied substantially over environments and genotypes.  There 
was a positive association between these two variables both over environments, and over genotypes 
within the 1997 environments (Figure 1).  Brassica genotypes showed significant variation in their 
timing of developmental events.  However, the proportion of life cycle required for the each stage of 
development varied very little (Figure 2). 
CONCLUSIONS 
These results suggest that variation among Brassica genotypes in canopy architecture, radiation 
interception, growth and the timing of developmental events have a major influence on the yield and 
harvest index of crops in dry, short season environments of Western Australia.  A large number of 
leaves on the mainstem, determined in a low rainfall environment, may be an indicator of specific 
adaptation to that environment.  If so, it would be a basic feature of a canola crop ideotype for this 
environment.  
ACKNOWLEDGEMENTS 
We are grateful to GRDC for financial support of this research (Project UWA 225 WR) and to 
Agriculture Western Australia for providing trial sites and management.  Thanks are also due to 
Mr Graham Walton of Agriculture Western Australia and Dr Phil Salisbury and Dr Wayne Burton of 
Agriculture Victoria for provision of some of the seed stocks used. 
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Figure 1. Relationship between number of leaves on main stem and number of first-order branches 
over genotypes and environments in Brassica species. 
 
Figure 2. Proportion of the life cycle required for each stage of development in early- and late-maturing 
genotypes of Brassica species. 
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Table 1. Summary statistics for attributes of a range of Brassica napus genotype in a low rainfall 
environment 
   Correlation coefficient 
 Mean CV % vs. yield vs. harvest index 
(a)  Architectural traits 
Mainstem height (cm) 102.767 13.5 0.374 0.099 
No of leaves on mainstem 9.616 12.5 0.438 0.144 
No of first-order branches/plant  5.722 10.2 0.291 -0.223 
Leaf area index (L)  BA* 2.886 16.2 0.142 -0.061 
Leaf area index (L)  AA* 3.019 13.5 0.209 0.097 
(b ) Radiation interception 
Extinction coefficient (k) BA* 0.279 22.1 0.216 0.209 
Extinction coefficient (k) AA* 0.471 15.8 -0.029 -0.078 
(c)  Dry matter production and flowering 
Total dry weight (g/plant) 3.674 12.6 -0.008 -0.725 
Flowering time (days after sowing) 90.882 4.3 -0.216 -0.104 
(d)  Yield and harvest index 
Seed yield (t/ha) 0.640 14.9 1.000 0.551 
Harvest index 0.454 21.1 0.551 1.000 
(e)  Gas exchange and water use before anthesis1 
Transpiration (mmol/m2/s) 6.677 19.0 0.158 0.628 
Stomatal conductance (mmol/m2/s) 401.417 29.5 -0.092 0.443 
Net photosynthesis (mol/m2/s) 17.962 16.1 -0.164 -0.324 
Water use efficiency (mmol/mol) 2.786 17.3 -0.284 -0.847 
* BA = before anthesis; AA = after anthesis 
1 Variables related to gas exchange and water use were also measured after anthesis, but did not vary 
significantly among genotypes. 
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Evaluation of fungicides for the management of 
blackleg in canola 
Ravjit Khangura and Martin J. Barbetti, Agriculture Western Australia 
KEY MESSAGE 
Blackleg remains a continuous threat to the sustainability of the Western Australian canola industry.  A 
survey of canola crops across Western Australia demonstrated high levels of blackleg disease 
compared to the previous two seasons.  Losses from blackleg were estimated to be worth $20 million 
for the 1998 season and in the last season the losses have far exceeded this.  Therefore, good 
management practices are crucial to minimise losses from blackleg.  Evaluation of various fungicide 
treatments indicated that Impact® is the most effective fungicide to control blackleg and improve yield 
when used as ‘in-furrow’ treatment.  However, limited trial data revealed the effectiveness of some 
other potential fungicide treatments to manage blackleg in canola. 
AIMS 
Impact® has provided partial control of the blackleg disease and improved yield in moderately 
resistant canola cultivars.  However, other potential fungicides and their treatments either as foliar 
application or as seed dressings or their combination need to be evaluated for providing seedling 
protection against blackleg especially under high disease pressure situations. 
METHODS 
Trials were conducted to evaluate the efficacy of different fungicides as ‘in-furrow’ treatment, foliar 
treatments and as a combination of seed and foliar treatments in separate trials at different locations 
across Western Australia.  In all the trials variety Karoo was sown under severe blackleg pressure.  
For the trials to test the efficacy of fungicides as ‘in-furrow’ treatments, various fungicides were applied 
@ 100 g ai/ha.  For the foliar application trials, various fungicides and their rates are presented in 
Table 2 and each fungicide was sprayed twice.  First spray application of each fungicide was made 
when about 80% of the seedlings emerged and the second application was made 4 weeks later.  In an 
another trial, four different seed dressing fungicides viz. Benlate, Fluquinconazole, Prelude and Rovral 
were applied @ 2 g ai/Kg of seed followed by a single application of Sportak @ 500 mL/ha four weeks 
after seeding.  For all the trials plants were rated for blackleg crown cankers three weeks before 
harvesting and percent disease index (PDI) was calculated.  Seed yields were recorded at the end of 
the season. 
RESULTS 
The blackleg severity levels in 1999 increased overall by 20% compared with the 1998 season.  The 
survey results indicated that in the Northern areas of Western Australia, the blackleg levels were 
almost doubled (53%) in 1999 season compared to the disease levels in the past two seasons.   
There was a substantial reduction in percent disease index of crown cankers with Impact® as 
‘in-furrow’ treatment compared with nil and other treatments at Mount Barker.  The seed yield was 
substantially increased with Impact® compared with nil and the other treatments at both the locations 
(Table 1).  Among fungicides tested as foliar treatments at Wongan Hills, the percent disease index 
was significantly reduced with Impact® @ 250 mL/ha as foliar treatment followed by Punch @ 
250 mL/ha compared with nil.  However, these two treatments and Punch @ 156 mL/ha gave similar 
yield which was significantly better than the nil and other treatments.  In the seed dressing trial at 
Wongan Hills, the percent disease index was significantly reduced and yield was improved with the 
treatment of Fluquinconazole + Sportak compared with nil and other treatments.  Whereas, at Mt 
Barker, Impact® as ‘in-furrow’ treatment substantially reduced the disease followed by the treatment of 
Fluquinconazole + Sportak, however, these two treatments gave similar yields (Table 3).  The best 
fungicide treatments and their timing of application will be further investigated to refine blackleg 
management option with fungicides. 
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Table 1. Percent disease index (PDI) and the seed yield of canola cv Karoo with various fungicides 
applied as ‘in-furrow’ treatments 
Treatment PDI Yield (kg/ha) 
 Wongan Hills Mt Barker Wongan Hills Mt Barker 
Nil 70 66 1482 579 
Impact 65 36 1775 850 
Fluquinconazole 71 63 1586 657 
Sportak 67 62 1475 557 
Real 63 58 1625 521 
Tilt 70 60 1525 564 
Punch 66 55 1621 543 
Bayleton 71 57 1532 550 
Folicur 66 57 1529 700 
LSD (p = 0.05) NS 9 109 208 
Table 2. Percent disease index (PDI) and the seed yield of canola cv Karoo with various fungicides 
applied as foliar treatments 
Treatment PDI Yield(Kg/ha) 
 Wongan Hills Mt Barker Wongan Hills Mt Barker 
Nil 69 65 1536 807 
Impact 250 mL/ha F 50 42 1954 1036 
Punch 156 mL/ha F 56 26 1982 857 
Punch 250 mL/ha F 53 44 2018 971 
Folicur 145.3 mL/ha F 62 56 1618 879 
Real 312.5 mL/ha F 64 60 1632 807 
Tilt 250 mL/ha F 60 49 1721 836 
Impact-in-furrow 56 47 1729 1064 
Sportak 138.8 mL/ha F 57 65 1724 443 
Sportak 500 mL/ha F 56 39 1775 950 
LSD (p = 0.05) 9 16 207 NS 
Table 3. Percent disease index (PDI) and the seed yield of canola cv Karoo with various fungicides 
applied as a combination of seed dressing and foliar treatments 
Treatment PDI Yield(Kg/ha) 
 Wongan Hills Mt Barker Wongan Hills Mt Barker 
Nil 67 65 1625 707 
Benlate SD 70 66 1493 979 
Benlate SD + Sportak F 60 49 1586 1143 
Rovral SD 63 65 1457 657 
Rovral SD + Sportak F 60 53 1575 1157 
Fluquinconazole SD 62 59 1536 1150 
Fluquin. SD + Sportak F 46 47 1868 1214 
Prelude SD 65 56 1621 721 
Prelude SD + Sportak F 53 51 1650 950 
Impact-in-furrow 64 35 1661 1293 
LSD (p = 0.05) 8 8 238 269 
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Impact-IF:  Integral in the control of Blackleg 
Peter Carlton, Trials Coordinator, Elders Limited 
KEY MESSAGE 
The systemic fungicide Impact gave effective control of blackleg at Wagin in 1999.  The use of 
Impact IF reduced the proportion of plants with severe stem canker from 70% of plants to 45% and 
significantly increased grain yield in all three varieties tested by an average of 17%.  Grain yield was 
low at this site and, combined with the low price for Canola in 1999, has meant that in this scenario the 
economic returns from the use of Impact IF were marginal.  However, this result is considered atypical.  
At yields more realistic for the Wagin area of 1 to 1.5 tha-1 the 17% yield improvement from Impact IF 
would have been much more profitable in 1999.  This site was not chosen because of particularly high 
disease load and, unless 1999 was an abnormal year, farmers around Wagin can expect to encounter 
similar levels of blackleg in the future.  Under this scenario the use of Impact-IF should be considered 
a key component of the integrated management of blackleg in canola. 
INTRODUCTION 
Blackleg is a serious and continuing disease in canola and, if left unmanaged, has the potential to 
significantly reduce grain yield and canola profitability.  Variety choice, rotation and reduction of canola 
residue are crop management decisions that are used to minimise the incidence of blackleg.  Use of 
fungicide is another option that is becoming more important as canola plantings increase.  Currently 
Impact is the most effective fungicide to give some control against blackleg, however, the variable 
nature of blackleg disease in the past has made it difficult to predict the economic benefit of Impact.  
This trial investigates the effectiveness of Impact to control blackleg and the economic value in the H4 
zone, around Wagin, where canola has been grown successfully for a number of years. 
METHOD 
Three varieties, differing in levels of host resistance, were grown with and without Impact treated 
fertiliser (Impact-IF) in a split plot design at Wagin under moderate disease pressure.  Fungicide 
treatment was the main plot and variety was the sub plot and there were four replications.  Karoo, 
Monty and Scoop canola were chosen to represent the range in host resistance available to growers in 
Western Australia.  Karoo has a rating of 5 but that is likely to be lowered closer to 4 in the future.  
Plots measuring 8 rows and 60 m long were seeded June 2 at 5 kgha-1 using Superseeder knifepoints 
at 7 inch row spacing.  Plots were fertilised with 85 kgha-1 Agstar down the tube at seeding and 
topdressed with Urea at 4 weeks.  In fungicide treated plots Impact was applied to Agstar at the rate of 
400 mL ha-1 and sown with the seed.  Farmer sown Monty canola surrounded the trial.  Plots were 
scored for emergence and plant vigour at 56 days and blackleg disease assessed at two times.  Leaf 
area damage (LAD) was assessed at around bolting (29 August) by counting leaf number from the top 
of the plant and estimating damage on a score from 1 to 5 on the fourth fully expanded leaf from the 
top. Stem canker and lodging were scored near maturity (10 November).  Plots were directed 
harvested and grain yield, moisture and oil measured.  
RESULTS 
Fungicide treatment had no effect on plant vigour early in season but varietal differences did exist 
(Table 1).  Monty was the most vigorous canola early in the season and Karoo showed the least 
vigour.  Blackleg symptoms were not evident on young plants at the cotyledon stage but had appeared 
on leaves by the time leaf damage was assessed on 28 August.  Impact IF significantly reduced the 
amount of leaf damage.  The extent of leaf damage was also coincident with variety blackleg rating, 
being greatest in Karoo, but the differences between varieties were not significant. 
At maturity there was no evidence of lodging in the trial, however, canola grown without Impact-IF 
showed severe canker formation in more than 70% of plants.  Treating plots with Impact IF 
significantly reduced the number of plants with severe canker formation to about 45%.  The extent of 
stem canker formation was not related to the host resistance of the varieties.  The variety effect and 
variety X fungicide interaction effect were both not significant at 5%.  In plots without Impact IF, Scoop 
(rating = 7) had the least stem canker but Karoo and Monty, though differing greatly in blackleg 
resistance had very similar levels of stem canker. 
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Grain yield in plots without Impact IF averaged 680 kg ha-1 but varied 578 kg ha-1 for Karoo to 
816 kg ha-1 for Monty and was not associated with host resistance.  The use of Impact-IF significantly 
increased yield by 17%.  The more susceptible canola variety Karoo showed greater yield 
improvement (23% increase) than the more resistant Monty (13%) and Scoop (17%) but the variety x 
fungicide interaction was not significant.  The use of Impact-IF gave economic but marginal returns 
varying from $29 ha-1 for Scoop to $37 for Karoo.  These figures include the cost of Impact fungicide, 
estimated at $28 per hectare. 
Table 1.  Influence of variety and fungicide on blackleg disease, grain yield and seed quality 
Trial details Measurements 
Fungicide 
treatment 
Variety Blackleg 
rating 
Vigour 
score 
Leaf 
damage 
score 
Proportion 
of plants 
with severe 
canker 
infection 
(%) 
Grain 
yield 
(kg ha-1) 
Oil 
content 
(%) 
Gross 
$ 
return 
(ha-1) 
+ Impact Karoo 4 5.8 2.5 44 715 40.1 190 
 Monty 6 7.0 2.0 51 920 45.0 264 
 Scoop 7 6.5 1.5 40 753 45.5 218 
Average 6.4 2.0 45 796 43.5 224 
- Impact Karoo 4 5.0 3.5 79 578 39.9 153 
 Monty 6 7.8 2.2 76 816 44.4 233 
 Scoop 7 6.5 2.5 65 643 46.3 189 
Average 6.4 2.7 73 679 43.6 192 
Effect of:  fungicide 
variety interaction 
 NS 0.51 14 83 NS - 
 0.9 NS NS 87 0.4 - 
 NS NS NS NS NS - 
CONCLUSION 
Impact IF was very effective in reducing the severity of blackleg symptoms in the three canola varieties 
tested and was much more effective than the adult plant host resistance of varieties such as Monty or 
Scoop.  Leaf area damage was reduced early in the season and long term protection was also 
provided to the crop against stem canker after flowering.  
The grain yield of canola was low at this site and, combined with the low price for Canola in 1999, has 
meant that in this scenario the economic returns from the use of Impact IF were marginal.  However, 
this result is considered atypical.  Impact IF greatly reduced the severity of blackleg and gave a 
significant yield increase that would have been quite profitable in many other circumstances, such as 
the high prices realised in 1998 or with yields more in keeping with farmer expectations.  Farmer 
grown canola crops around Wagin are more likely to yield around 1.5 tha-1.  At these yield levels the 
17% yield improvement from Impact IF would have been very profitable in 1999. 
The site for this trial was not chosen because of particularly high disease load.  The trial was in a 
paddock that was sown to canola and was therefore exposed to the same disease pressure as the 
farmer crop.  However the incidence of blackleg was high and, unless 1999 was an abnormal year, 
farmers around Wagin can expect to encounter similar levels of blackleg in the future.  Under this 
scenario the use of Impact-IF should be considered a key component of the integrated management 
of blackleg in canola. 
KEY WORDS 
canola, blackleg, impact, grain yield 
Paper reviewed by: Chad Sayer, Cropcare 
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Forecasting aphid and virus risk in canola  
By Debbie Thackray, Jenny Hawkes and Roger Jones 
Agriculture Western Australia and Centre for Legumes in Mediterranean Agriculture 
KEY MESSAGES 
• A forecasting and decision support system (DSS) is being developed for advisers and growers 
to predict the annual risk of aphid outbreaks and virus epidemics in canola in different districts 
and the need for insecticides to control BWYV and aphids. 
• In 1999, canola trials at four sites representing a range of average annual rainfall zones were 
set up to provide aphid and virus data for validating the DSS. 
• Earliest aphid arrival was correlated with greatest pre-growing season (March and April) rainfall. 
• Highest incidences of BWYV were correlated with early arrival of aphids and high levels of 
BWYV in nearby virus-infected weed reservoirs. 
• Results from these sites, aphid and virus data from other field experiments and surveys, and 
climatic data will be used in validating the forecasting model and DSS. 
BACKGROUND 
Beet western yellows luteovirus (BWYV) is brought into canola crops by aphid vectors that have 
previously fed on a range of potentially infected weed host plants, such as wild radish, wild turnip and 
volunteer canola.  BWYV is not seed-borne and must survive the summer in living host plants.  Like 
barley yellow dwarf luteovirus (BYDV) in cereals, BWYV can reach high levels in canola crops if 
aphids carrying virus arrive early in the growing season.  In canola, infection with the virus can cause 
partial plant dwarfing and reddening of lower leaves but infected plants are usually devoid of obvious 
symptoms.  When they are present, its symptoms tend to get confused with those of nutritional and 
physiological disorders.  
In Europe, BWYV infection results in 10-34% seed yield reductions, reduced oil levels in seed and 
increased glucosinolate contents.  Its effects on yield and oil quality have not yet been quantified in 
Australia and a new GRDC project aims to do this in Western Australia.  Based on European work, it is 
important to suppress BWYV spread during the first 8-10 weeks after crops emerge.  Usually this 
means applying pyrethroid insecticides early based on an assessment of risk before aphids are easily 
seen.   
There is little information currently available on the magnitude of the BWYV source in weeds 
throughout different annual rainfall zones in the Western Australian wheatbelt, and a new GRDC 
project will survey for BWYV in over-summering weeds to provide this information.  
A forecasting and decision support system (DSS) is being developed to predict when growers in 
different districts and years may suffer losses from aphids and BWYV, and where insecticides should 
be used to control BWYV and aphid feeding damage.  Climate records will be studied in relation to 
past aphid outbreaks and virus epidemics in canola at diverse sites.  In addition, experiments will be 
done in controlled environment cabinets to simulate a range of likely climatic scenarios (temperature, 
wind and rainfall) and determine their impacts on aphid numbers and virus spread.   
In 1999, validation plots were set up at four sites in low, medium and high annual rainfall zones, to 
gain information on aphids and virus spread in canola for representative sites.  Similar plots will be set 
up in year 2000 to give a comparison between years at the same sites.  
1999 VALIDATION PLOTS 
To help validate the outputs from the BWYV and aphid forecasting and DSS models, single large 
square plots (20 x 20 m) of canola cv. Pinnacle were sown at Agriculture Western Australia Research 
Stations at Merredin (Average annual rainfall 330 mm), Avondale (Av. 420 mm), Badgingarra (Av. 600 
mm) and Mt Barker (Av. 750 mm).  At each site, the plot was set up adjacent to wild radish weeds, a 
potential source of BWYV.  Plots were visited fortnightly or monthly during the growing season.  On 
each visit, numbers of aphids of different species on one shoot tip (top 10 cm) of each of 50 plants 
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were counted and 200 canola stems were sampled for testing for BWYV in the laboratory by tissue 
blot immuno-assay (TBIA). 
1999 proved an interesting year for aphid build-up and virus spread in general.  Some areas which are 
usually low risk for virus spread (medium to low annual rainfall) experienced unusually early aphid 
arrival and greater virus spread than usual, whilst other areas which are usually high risk for virus 
(high annual rainfall) saw unusually late aphid arrival and less virus spread than usual. 
The earliest arrival of aphids (early June) and the greatest spread of BWYV (81% of plants infected) 
was at Badgingarra, where pre-season (March and April) rainfall was greatest (130 mm) (Figure 1).  
Over 50% of nearby wild radish plants were also infected with BWYV by late August.  Conversely, the 
latest arrival of aphids (early August) and the least spread of BWYV (17%) was at Mount Barker where 
pre-season rainfall was least (40 mm).  At the Merredin site, aphids arrived in the canola in early June 
and 48% of plants became infected with BWYV.  This result was particularly interesting as the spread 
of BWYV in the canola plot depended initially on aphids bringing in BWYV from a natural host of the 
virus.  Based on our findings with another luteovirus - BYDV in wheat at Merredin in 1999 (where only 
1% of plants became infected), and sampling of canola at Merredin in 1998 (0% BWYV found), it was 
anticipated that there would be very little source of BWYV in this locality.  Therefore, despite the early 
arrival of aphids, BWYV incidence in the canola at Merredin in 1999 was expected to be far lower than 
actually occurred.  However, 25% of nearby wild radish plants proved to be infected with BWYV by 
early September at this site so the virus source was actually of considerable magnitude in 1999.  
The highest aphid numbers on canola plants were seen at Badgingarra (37/shoot tip).  At Merredin 
there were at least 23/shoot tip, but probably more as counts were done only twice at this site.  The 
lowest numbers were at Mount Barker (1/shoot), where late arrival of aphids and strong winds and rain 
during the growing season contributed to high mortality rates and kept numbers down.  At all sites, 
green peach aphid arrived and built up first, but later turnip aphid became the predominant aphid 
except at Badgingarra where it was present throughout the growing season in slightly lower numbers 
than green peach aphid.  Cabbage aphid was found only at Merredin and in very low numbers. 
Figure 1. Date aphids first recorded, aphid numbers/shoot tip and highest per cent BWYV infection in 
canola at four sites in different rainfall zones. 
This work was supported by growers through the Grains Research and Development Corporation 
(project UWA 290).  We thank Brenda Coutts, Lisa Smith, Donna Atkins and other Plant Virology staff 
for technical assistance. 
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Beet western yellows virus in canola:  1999 survey 
results, wild radish weed reservoir and suppression 
by insecticide  
Roger Jones and Brenda Coutts, Agriculture Western Australia 
KEY MESSAGES 
• In 1999, BWYV virus was found in 66% of 56 canola crops surveyed and was present in high 
medium and low rainfall zones.  Infection incidences in infected crops were 1-61%. 
• CaMV and TuMV were found only in 2 and 1 out of 47 crops sampled respectively with infection 
incidences not exceeding 1%. 
• Greatest BWYV levels in canola crops were correlated with greatest pre-growing season (March 
and April) rainfall rather than annual rainfall zone. 
• BWYV, CaMV and TuMV were all found infecting wild radish weeds, with incidences of BWYV 
in wild radish often greater than in canola.  Wild radish is a key virus reservoir host for virus 
spread to canola crops.  
• Early application of insecticide diminished BWYV spread by > 75%. 
BACKGROUND 
In Western Australia, beet western yellows luteovirus (BWYV) is brought into canola crops by aphid 
vectors that have previously fed on infected weed host plants, such as wild radish and volunteer 
canola.  BWYV can reach high levels in canola crops if aphids carrying virus arrive early in the growing 
season.  In canola, infection with the virus can cause partial plant dwarfing and reddening of lower 
leaves but infected plants are usually devoid of obvious symptoms.  When they are present, BWYV 
symptoms tend to get confused with those of nutritional and physiological disorders.  In Europe, 
BWYV infection results in 10-34% seed yield reductions in canola, reduced oil levels in seed and 
increased glucosinolate contents.  Its effects on yield and oil quality have not yet been quantified in 
Australia and a new GRDC project aims to do this in Western Australia. 
Two other viruses, cauliflower mosaic (CaMV) and turnip mosaic (TuMV), also infect canola in 
Western Australia.  Unlike BWYV these show obvious symptoms in canola.  From European work, 
they also cause reductions in canola seed yield which are of a greater magnitude than those caused 
by BWYV. 
OCCURRENCE IN CANOLA CROPS 
The 1998 virus survey of more than 150 canola crops in Western Australia established that BWYV 
infection was very widespread, CAMV quite common and TuMV less frequently found (see 1999 crop 
updates p. 24).  In the 1999 survey, crops were again sampled in all rainfall zones (100 random 
samples/crop).  The samples were tested by TBIA for BWYV and ELISA for TuMV and CaMV.  BWYV 
was found in 66% of 56 canola crops surveyed and was present in high medium and low rainfall 
zones.  Infection incidences in infected crops were 1-61%.  CaMV and TuMV were only found in 2 and 
1 out of 47 crops respectively with infection incidences not exceeding 1%.  Thus the incidence of 
BWYV resembled that found in 1998, but the levels of the other two viruses were smaller.  
It is important to stress that the levels of virus infection found in surveys of this type should not be 
regarded as final amounts because virus spread within sampled crops continues post-sampling.  Thus, 
sampling crops just on 1 date provides only a ‘snapshot’ of the situation. 
An interesting feature of the results was the difference between regions in BWYV incidence in canola 
crops in the two survey years.  In 1998, incidences were low in northern areas while southern districts 
had high incidences.  In contrast, in 1999 northern areas had high incidences while those in southern 
districts were low.  Incidences of BWYV in wild radish (Raphanus raphinistrum) weeds followed the 
same patterns as those in canola crops in both years (see next section).  These regional differences 
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coincide with differences between the two years in the magnitude of the rainfall in the two months 
preceding the growing season.  In 1998, it was low at this time in northern areas but high in southern 
areas.  Conversely, in 1999 it was high in northern areas but low in the south.  The key driving forces 
determining time of aphid arrival and amount of virus spread in crops in south-west Australia are pre-
growing season rainfall and the magnitude of the virus reservoir.  Increased pre-growing season soil 
moisture allows weeds and pastures to grow resulting in build up of aphids.  Flights of aphids then 
reach crops shortly after they emerge starting virus epidemics early.  
OCCURRENCE IN WILD RADISH WEEDS 
BWYV, CaMV and TuMV were all found infecting wild radish weeds.  In general, incidences of BWYV 
were greater in wild radish than canola.  In 1999, it was detected at all 10 sites sampled in 7 districts 
with incidences up to 96%.  Infected samples came from all rainfall zones, and from several different 
types of sites some of which were distant from canola crops.  As in 1998, incidences of BWYV in wild 
radish weeds followed the same patterns as those in canola crops.  Despite presence of possible viral 
symptoms in wild radish none were clearly associated with BWYV infection.  In contrast, TuMV caused 
obvious mottle and ‘oak leaf’ patterns in wild radish plants. 
HOW DO CANOLA VIRUSES SURVIVE OVER SUMMER? 
BWYV is not seed-borne and must survive the summer in living host plants.  Whether CaMV and 
TuMV can be seed-borne is not known.  The question arises as to how the three viruses persist over 
the dry summer period in the ‘wheatbelt’ when canola and wild radish are absent.  This key 
epidemiological issue is currently under investigation in a new GRDC project.  
REDUCING SPREAD WITH INSECTICIDE 
Based on European work, it is important to suppress BWYV spread during the first 8-10 weeks after 
crops emerge.  Usually this means applying pyrethroid insecticides early based on an assessment of 
risk before aphids are easily seen.   
A preliminary insecticide experiment was done with canola at Manjimup Research Station in 1999.  No 
BWYV infection sources were deliberately introduced and spread of BWYV by aphids from natural 
virus reservoirs in weeds at the site was relied on to introduce the virus into the plots.  Plots were 
spayed with insecticide [Fastac and Confidor mix] at monthly intervals starting directly after emergence 
with the last spray applied 12 weeks after emergence.  There were six experimental treatments with 
spraying started directly after emergence, started four weeks later, started eight weeks later or started 
12 weeks later, and two unsprayed sets of plots (i.e. two controls treatments).  Due to the unusually 
dry start to the season for this site resulting in exceptionally late arrival of aphids, there was insufficient 
spread of BWYV into the canola plots to impact on yield.  However, there was still enough BWYV 
spread to obtain a significant decrease (at p = 0.008) in virus levels due to spraying.  The per cent 
BWYV infections found in late September were 2.5, 4.6, 6.0, 8.0, 10.3 and 12.8 for plots in which 
spraying started directly after emergence, 4 weeks later, 8 weeks later and 12 weeks later, and for the 
two unsprayed sets of control plots respectively.  When compared to the incidence in the first 
unsprayed control treatment (10.3% level), starting spraying just after emergence was the only spray 
treatment that significantly decreased BWYV incidence (2.5% level).  However, when compared to the 
incidence in the second unsprayed control treatment (13.1% level) starting spraying after four (4.6% 
level) and eight (6.0% level) weeks also significantly decreased BWYV incidence.  Thus starting 
spraying just after emergence decreased infection with BWYV by 76% and 80% when compared with 
the incidence in the first and second sets of unsprayed control plots respectively. 
PROSPECTS FOR CONTROL 
Control of virus diseases of canola rests with breeding new cultivars with natural or genetically 
engineered virus resistance, insecticides applied early to BWYV-infected crops, removal of weed host 
reservoirs and, potentially, cultural control measures that limit virus spread, such as those used 
against non-persistently aphid-transmitted viruses in narrow-leafed lupin crops.    
We thank Jenny Hawkes, Lisa Smith, Donna Atkins and other Plant Virology staff for technical 
assistance.  Members of the Agriculture Western Australia canola program helped with collection of 
the crop samples in 1999.  The insecticide experiment was supported by growers through the Grains 
Research and Development Corporation). 
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Are canola crops resilient to damage by aphids and 
diamondback moths? 
Françoise Berlandier, Agriculture Western Australia 
SUMMARY 
• As in 1998, there were no significant differences in canola yields (machine harvested) due to 
aphid feeding damage in two canola trials conducted in 1999.  Average machine harvested 
yields at Mullewa were 0.86 t/ha for Karoo and 1.01 t/ha for Drum, and at Wongan Hills were 
0.69 t/ha for Karoo and 1.26 t/ha for Pinnacle.  Oil content for all trials not available at time of 
writing. 
• Infestations of aphids were found during flowering in both trials located in the Central and 
Northern Agricultural regions of Western Australia, but numbers recorded did not cause 
damage.  
• As in 1997 and 1998, turnip aphid (Lipaphis erysimi), was the most abundant aphid species 
found in 1999.  This species is easily controlled by the range of registered chemicals available.  
• At Merredin a trial was conducted to determine the effects of diamondback moth (Plutella 
xylostella) grub attack on oilseed yields.  Up to 19 grubs/plant (mean = 5) were recorded at the 
early flowering stage, however, grub damage did not significantly lower yields. 
DETAILS OF TRIALS 
Trials involving insect control by chemical insecticides applied at different growth stages were 
conducted at three sites.  At each site, the standard triazine tolerant variety Karoo was compared to a 
later maturing canola variety, these being Pinnacle (Wongan Hills), Clancy (Merredin) and Drum 
(Mullewa).  Plots were sown with a cone seeder on 14 May (Mullewa) and on (Wongan Hills).  At 
Merredin, heavy rains washed out the original sowing on 20 May and the plots were re-sown on 16 
June.   
For the two aphid trials, foliar applications of a systemic insecticide were applied by boomspray either 
as regular sprays or once at threshold (> 15% of heads/racemes with a 0.5 cm long colony 
infestation). For the diamondback moth (DBM) trial, treatments were a single spray at threshold, or two 
sprays applied 8 days apart. 
Levels of aphid infestation on the plants of all treatments were sampled every fortnight at Mullewa and 
Wongan Hills.  At Merredin, numbers of immature diamondback moths (Plutella xylostella) were 
counted once before spraying (15 September) and again six days after the second spray was applied 
(30 September). 
Plots were harvested with a mini harvester to compare the effects of insect feeding damage on yields.  
In addition, whole plants were hand-harvested from each trial a few days before machine harvest to 
measure numbers of racemes and pods. 
RESULTS AND DISCUSSION 
Both green peach aphid (Myzus persicae) and turnip (Lipaphis erysimi) aphids were recorded in all 
three trials.  As in previous years’ trials, green peach aphids were present at the vegetative stage, 
whereas after flowering over 95% of aphids were turnip aphid.  
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Mullewa 
Yields were average, and ranged from 0.89 t/ha – 1.09 t/ha (Table 1).  No significant differences (P = 
0.138) between yields due to chemical treatment, but overall yields of Drum exceeded that of Karoo (P 
= 0.053) (Karoo = 0.86, Drum = 1.011 t/ha).  Yield losses did not occur although aphids were present 
in significant numbers from late July to late August. 
Wongan Hills 
Yields were low, as plots were sown later than recommended for the region as heavy rains had 
hampered the use of seeding equipment.  Machine harvested yields ranged between 0.60–0.78 t/ha 
(Karoo) and 1.00-1.68 t/ha (Pinnacle) (Table 1).  Untreated plots or Pinnacle produced higher yields 
than sprayed plots.! 
Merredin 
Yields were lower than average, as the growing season was cut short because the trial had to be re-
sown at a later date.  There was no effect of grub damage on the yields (Table 2).  More DBM grubs 
were found on Clancy than Karoo during the pre-spray aphid count.  Clancy had just commenced 
flowering, and Karoo was at a more advanced stage of development (Table 2). 
Table 1. Effect of controlling aphidsa or diamondback moth grubsb with foliar sprays on machine 
harvested canola yields (t/ha). 
 Mullewaa Wongan Hillsa Merredinb 
Treatment Karoo Drum Karoo Pinnacle Karoo Clancy 
Untreated 0.89 1.06 0.67 1.68 0.50 0.65 
One spray 0.93 0.89 0.78 1.10 0.59 0.71 
Regular sprays 
(total insect control) 
0.77 1.09 0.60 1.00 0.77 0.57 
Diff (untrt vs reg. sp) 0.12 0.11 0.07 0.68   
F pr NS NS NS < 0.001 NS NS 
Table 2. Number of DBM grubs and plant development stage in canola at Merredin on 15 September 
1999 
 
Mean No. 
grubs/plant 
Per-cent 
racemes 
flowering 
Total racemes 
/plant 
Clancy 6.5 ±3.9 9.9% 5.5 
Karoo  3.6 ±2.8 26.5% 5.4 
CONCLUSION 
In 1999, as in 1997 and 1998, aphid colonisation had little effect on yields of canola, despite large 
numbers of aphids present in the crop from bolting onward.  These results provide further evidence 
that aphid feeding damage is seldom if ever a threat to canola yields, and indicate that sprays to 
prevent feeding damage are rarely justifiable.  The resilience of canola to insect damage is 
documented in the literature, and studies elsewhere have shown that damage can actually increase 
flower and hence pod production and yields.  Note that these recommendations are for aphid feeding 
damage, and the threat of aphid-borne viruses that can affect canola should be viewed as a distinctly 
different issue. 
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A number of spray failures against DBM in the 1999 growing season led to concern about resistance 
to insecticides.  Populations of DBM collected from a number of locations in Western Australia late in 
the 1999 growing season showed low levels of resistance to the synthetic pyrethroid Permethrin.  
However, the trial reported here indicates that DBM may not be of concern for canola growers.  
However, as oilseed yields from Merredin were lower than average due to late planting, these results 
should be viewed as preliminary.  Furthermore, it is possible that the compensatory response by 
canola to insect damage may lower oil content of the seed, but analysis results are not yet available at 
time of writing. 
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Outlook for prices and implications for rotations 
Ross Kingwell1,2, Michael O’Connell1 and Simone Blennerhasset1 
1 Agriculture Western Australia 
2 University of Western Australia 
KEY MESSAGE 
Wheat prices are forecast to improve during 2000, malting barley prices are likely to remain firm, yet 
the prices of many other major crops, including canola, are likely to remain depressed.  Responding to 
these prices will require graingrowers to be careful about a range of farm management decisions. 
AIMS 
1. Provide information on canola prices. 
2. Highlight consequences for rotation selection and farm incomes. 
METHOD 
1. Review current knowledge and views about crop price movements, in particular focus on 
canola. 
2. Use representative farm models and sensitivity analysis to show possible impacts of changes in 
prices on farm incomes and land use. 
3. Describe the ramifications and limitations of findings. 
RESULTS 
Commodity price movements  
Wheat:  The final pool price of the 1999 ASW 10 wheat crop is likely to be around $175/tonne or 3 per 
cent lower than in 1998/9.  During 2000 wheat prices are forecast to improve as production falls and 
stocks tighten.  The pool price of the ASW 10 wheat for the 2000 season is around $190 per tonne. 
Feed grains:  Large world supplies are expected to maintain the downward pressure on feed grain 
prices in 1999/2000, continuing some of the lowest prices in over 20 years.  However, malting barley 
prices are expected to remain firm at around $190 per tonne for first grade malting barley. 
Lupins:  Lupin prices are forecast to remain low in 2000, averaging around $155 per tonne. 
Canola:  In December last year ABARE suggested that Australian canola prices for the 1999 crop 
would fall by 16 per cent to average $288 per tonne and Agriculture Western Australia was suggesting 
a gross price of $350 per tonne for the 2000 crop.  However, in light of more recent information, the 
gross price for canola in the 2000 season may be closer to $315 per tonne. 
Field peas:  Their prices in 1999/2000 are forecast to average $222/tonne. 
Chick peas:  Their prices in 1999/2000 are forecast to rise slightly to average $384/tonne. 
Modelling the impacts of price movements  
Representative farm models of the southern and eastern agricultural regions of Western Australia 
were used to examine the possible impacts on farm profits and rotations of changes in commodity 
prices, in particular changes in canola prices.  The farm models considered the impact of forecast 
price changes, assuming the 2000 season is average.  These models describe the resources, biology, 
agronomy, enterprise and rotation options available to a representative farm in these two regions.  It is 
possible to conduct sensitivity analysis with these models to assess the robustness of findings. 
Impacts of changes in prices  
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 Eastern wheatbelt region South-Coast region 
 Farm 
profit 
Change in area of 
Farm 
profit 
Change in area of 
 $’000 Wheat Canola Lupins Pulse $’000 Wheat Canola Lupins Pulses 
Prices in 1999 
(base case) 
20 - - - - 73 - - - - 
Forecast prices 
for 2000 
41     94  - -  
2000 prices 
(+ low canola) 
35     78  - -  
2000 prices 
(+ high canola) 
48     111  - -  
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Modelling results point to an increase in the area sown to wheat this season.  Although the level of 
farm profit in the south-coast region is sensitive to changes in the price of canola, the optimal area 
sown to canola appears to be far less sensitive.  Associated with the changes in relative prices are 
also some changes in the areas sown to lupins, barley and faba beans.  Overall farmers will benefit 
from the forecast increase in wheat prices of the 2000 crop, yet if the 2000 average season is average 
then farm incomes will be an historical low. 
CONCLUSION 
Wheat prices are forecast to improve during 2000, malting barley prices are likely to remain firm, yet 
the prices of many other major crops, including canola, are likely to remain depressed.  Responding to 
these prices will require graingrowers to be careful about a range of farm management decisions.  
Capital expenditures, in particular, should be reviewed.  Sound financial and technical management of 
enterprises are essential to improve profit prospects this season. 
KEY WORDS 
crop prices, rotations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DSC/F/WPC/CROPUPDATES/OILSEEDS/OILSEEDSUPDTAE2000.DOC/SHELLY 
